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pleurobrachia, 57 
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Komodo dragon, vertebra of, 72, 73 
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mounted, 69 
skull of, 71 
vertebra of, 72, 73 
Monitors, location of, map, 74 
Monster, Gila, 81, 82 


Moufion, 11 
head, 14 
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Himalayan tahr in tree, 20 
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Mudspringer, 140 
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New York Aquarium, 122 
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Oostethus lineatus, 40 
Ophisaurus apodus, 81, 84 
ventralis, 84 
Oxporhamphus, location of, chart, 30 
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Panama coast line, 43 
Paroxocoetus, 38 
Payer, JX, J, Bi 
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muticus, 115, 116 
Peacock, battle, 119 
buried in snow, 119 
displaying to visitors, 117 
displaying to tortoises, 117 
Peafowls, distributicn of, map, 101 
feathers in detail, 100 
Peafowls, Indian, cover No. 4 
adult female, 103 
adult male, 102 
displaying to female, 104 
tracery of spread train, 98 
black-shouldered, 112, 113 
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tail coverts, 112 
with white blood, 114 
white, male, battling wind, 109 
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in full plumage, 108, close view, 109 
molting, 111 
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eges of, 105 
on nest, 105 
with brood, 107 
with chicks, 106 
Peafowl, Javan, female, 116 
male, 115 
Peafowls and fawn, 118 
Periophthalmus koelreuteri, 140 
Phialidium, 55 
Phrynosoma ditmarsi, 87 
Pipefish, caught by hairy medusa, 52 
caught by saphenia, 56 
fresh-water, 40 
Pleurobrachia everted, 57 
Poeciliids, collecting, in Jamaica, 42 
Pollack, 54 
Pompano, common, 142 
tailless round, 142 ,144 
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Rainbow trout, 62 
Rathkea, eight-spotted, 55 
Raven, H. C., map compiled by, 74 
Ready (barge), returning from bathy- 
sphere drive, 160 
Reptiles, skulls of, 71 
Rivulus brunneus, 35 
Rotterdam Ship, 168 
Rocky mountain goat, see Goat, Rocky 
mountain 
Rocky mountain sheep, see Bighorn 
Rupicaprinae, distribution of, map, 16 
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Sailfin, pallid, 190 
Salmo irideus, 62 
Sand-eel, 53 
Saphenia, 56 
Sargasso weed, in flyingfish nest, 32 
in nest of Exonautes, 41 
load of, being sorted, 34 
a sorted load of, 45 
tow-net used for collecting, 33 
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Scincus scincus, 76, 80 
Sea-horse, 152 
Sea-scorpions, 56 
Sears, Harry, 34, 42 
Sergeant ma,ors, 187 
Serow, head, 22 
Sheep, Asiatic wild, 8 
Barbary mountain, see Aoudad 
blue mountain, 8 
Dall’s, head, 14. 
Rocky mountain, 4 
head, 14 
joanve, © 
white mountain, head, 14 
wild, distribution of, map, 16 
Bea fighting fish with bubble nest, 
13 
Skink, sand, 76, 80 
“Snake,’’ European glass, 81, 84 
Sprats, 55 
Stem reptile, skull, 71 
Stenarchus albifrons, 60 
Submarine, early, 168 
Tahr, Himalayan, 20 
head, 22 
Nilghiri, head, 22 
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Takin, Chinese, head, 22 
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Tarpon atlanticus, 144 

Tegu, black, 77 

Tide-gauge, 124 

Tide, high, Battery Park, 126 

Tides, diagram showing sun and moon 
positions in relation to, 125 

“Toad,’’ Ditmars’ horned, 87 

Torpedo, electric, 134, 135 
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Trachysaurus rugosus, 76 
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capturing young whiting, 57 
U 
Urial, Punjab, 8 
family, 13 
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Varanids, location of, map, 74 
Varanus komodoensis, in N. Y. Zoo- 
logical Park, 66, 68, 79 
mounted, 69 
skull of, 71 
vertebra of, 72, 73 
Varanus priscus, location of, map, TA 
vertebra of, 72, 73 
Vida, A. M., 138 
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Wave-riding Laodicea, 54 
Whiting, 57 
Wrass, ballan, 146 
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Youngina, skull of, 71 
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Zebra fish, 137 
feeding, 148 
Zonurus giganteus, 81, 85 
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Wild Sheep, Goats and Rock Antelopes 


CraupE W. LEISTER 
Curator of Educational Activities, New York Zoological Park. 


Illustrated by photographs made in the Zoological Park and from specimens in the 
National Collections of Heads and Horns 


N its collection of hoofed animals a Zoological 

Park offers an interesting opportunity for 
the visitor to compare familiar domestic varieties 
with their fore-bearers and relatives of the wild. 
Unfortunately, due to quarantines and embar- 
goes designed to prevent the spread of disease, 
and the ever increasing rarity of these animals 
in a wild state, such exhibits are more and more 
difficult to obtain. The New York Zoological 
Park maintains a representative collection of 
hollow-horned hoofed animals, and an additional 
opportunity to examine some of the rarest spe- 
cies, which have never been exhibited alive, is 
afforded by the specimens in the National Col- 
lection of Heads and Horns. 

The family Bovidae contains a number of less- 
er, well-marked divisions or sub-families. One 
of these, the Caprinae, contains the sheep and 
goats and is the subject of our present discus- 
sion. These animals are connected to each other 
by plainly evident relationships, but their rela- 
tion, that of sheep especially, to other members 
of the family is not so evident. Because of cer- 
tain structural characteristics shared in common 
with antelopes, and since there seems to be no 
close affinity with cattle, it can safely be pre- 
sumed that both sheep and goats evolved from 
some early antelope ancestor. 

The group (Caprinae), is not an ancient one 
from a geological standpoint, and in North 
America no fossil remains of either of the typi- 


cal genera, Ovis or Capra, have been found in 
the Tertiary deposits, and remains of our pres- 
ent-day bighorn sheep have been found only in 
the late Pleistocene. Goats have never reached 
North America. In this connection it will be 
remembered that our so-called mountain goat is 
not a true goat. 

The ancestral home of both sheep and goats 
may be located in the mountains of Central 
Asia, and today that region is still their strong- 
hold. There has been a general dispersal of 
representative species along the closely connect- 
ed mountain systems of the world, with the ex- 
ception of the outlying continents of Africa and 
South America. 

Since they are of such recent origin, neither 
sheep nor goats have been greatly changed 
through evolution. All of them are still essen- 
tially mountain dwellers. “No species frequent 
by choice either level deserts, open plains, dense 
forests or swamps.” Thus in North America, 
having neither the time nor the inclination to do 
so, the bighorn sheep has never crossed the great 
central plains region to the Appalachian moun- 
tain system of the east, and in its spread south- 
ward has never reached South America, extend- 
ing no further than the mountains of Mexico 
and Lower California. Only two species, the 
aoudad and the ibex, are to be found in Africa, 
and they occur in but a small portion of the 
northern part. Not a single species has been 
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Two fine specimens of the Rocky Mountain sheep or bighorn. These photographs portray this 
North American sheep to good advantage. Note the stockily built body and the gracefully 
curled horns. The upper figure shows the characteristic lighter-colored rump patch. 


a a ed Pe | 


Vol. xxaxvti, No. 1 


able to cross the great Sahara, or the interven-_ 


ing tropical forests, swamps and plains, to the 
mountains of South Africa. Sheep are northern 
animals and with one or two exceptions have 
never penetrated the tropics, where they have 
done so their habitat is, of course, confined to 
the mountains. Goats do not range so far north 
as sheep, nor did they do so in earlier times and 
thus were not in position to enter North America 
by the land connection then existing in the Behr- 
ing region, the route followed by the bighorn 
sheep. 

Both sheep and goats have been domesticated 
since very early times. The origin of the domes- 
tic sheep is lost in antiquity and possibly several 
races of wild sheep were the fore-runners of our 
present-day domestic breeds. The Swiss lake 
dwellers possessed sheep but they were totally 
different from any of the wild species living to- 
day.- The domestic goat (Capra hircus), was 
first described by Linnaeus from a Swedish 
specimen. It is most like the Persian wild goat, 
although undoubtedly many crossings with other 
wild species were made during the early period 
of domestication. 

The horns of wild sheep are more or less 
triangular in section and while they may be 
spirally curled they are never arched over the 
back. With the single exception of a race of 
the mouflon, where the females are hornless, both 
sexes of all wild sheep possess horns, although 
those of the male are considerably the larger. 
In some domestic breeds, such as the Dorset, 
both sexes have horns, but in the majority of 
them the males alone bear these appendages. 
There is usually a small gland on the face be- 
low the eye and between the hoofs of both fore 
and hind feet. 

It is interesting to note that no wild sheep 
bears a coat of wool. Wool, as we are accus- 
tomed to see it on domestic sheep is a product of 
domestication and has been developed through 
selective breeding. Some wild animals, especi- 
ally fur-bearers, possess two distinct coats of 
hair. There is an outer coat of long, rather 
coarse hair which serves to protect from wear 
and tear an undercoat of finer, more or less 
woolly hair. In the domestic sheep the under- 
coat has been excessively developed and the 
guard hairs have disappeared. 

Goats (including ibexes and markhors), are 
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very similar to sheep although, unlike the latter, 
they do not have a gland below the eye, nor do 
they possess glands between the hoofs of the 
hind feet. The males have a strong odor and 
generally a beard. The horns are usually round 
in section and, in the long-horned species are 
never spirally curled outward but sweep over 
the back. Ibexes have long, scimitar-shaped 
horns, carried in a graceful arch over the back. 
The front surface of the horns is decorated by 
a series of regularly spaced, transverse knobs. 
Markhors have spirally twisted or turned horns, 
the spire being either open or closed. 

Wild sheep are usually found in small bands 
consisting of a number of ewes and their young. 
During the greater part of the year the rams 
are more or less solitary, go about in small 
groups by themselves, and are found with the 
flock only during the breeding season. At that 
time each ram strives to hold together a coterie 
of females as his own, and numerous fights re- 
sult. In fighting they not only fence with their 
horns but meet in vicious, head-on charges that 
only the thickest of skulls and strongest of neck 
vertebrae could withstand. The loser retires 
as gracefully as possible or else, perhaps, is 
pushed over a cliff to his death on the rocks below. 

Some species, mountain sheep especially, are 
remarkably wary and possess a keen sense of 
sight and smell. Because of their habit of fre- 
quenting exposed and inaccessible areas, usually 
with some member of the band standing watch, 
they are exceedingly difficult and well nigh im- 
possible to approach within short ranges. Hunt- 
ing these sheep requires a considerable amount 
of skill and physical ability and even the hardi- 
est sportsmen pursue them with varying degrees 
of success. Other species are not particularly 
wary and the difficulty in hunting them is due 
to the remoteness of their habitat and the or- 
dinary hardships of the chase that are to be en- 
countered in such localities. 

Generally speaking, goats are better moun- 
taineers than sheep and most species inhabit the 
Like sheep they 
congregate in small bands, composed of ewes 
and younger rams, the old rams keeping apart 
by themselves, in some species staying at higher 
altitudes and above the snow-line, and associat- 
ing with the herds only during the breeding 
season. 


roughest of mountain regions. 
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Two of the world’s finest trophies of the chase. Representatives of the argalis, Asiatic moun- 

tain sheep closely related to our bighorns. Littledale’s argali above, Marco Polo argali 

below. None of the argalis has ever been exhibited in any of our American Zoological Parks. 
From the National Collection of Heads and Horns. 
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Two Asiatic wild sheep. Above, the burrhel or blue mountain sheep from Central Asia and 
Tibet. Below, the Punjab urial from India. The former animal is seldom seen in our Zoological 


Parks. 


Vole Excui Now Tt 


Sportsmen have always taken a great interest 
in hunting certain sheep and goats, especially 
the argalis, the bighorns and the markhors. It 
follows that considerable popular interest has 
developed concerning these animals. 

The bighorns or Rocky Mountain sheep are 
well distributed over the Rocky mountain region 
of North America and two races occur in similar 
country of north-eastern Asia. Their most evi- 
dent characteristic is their massive, curled horns. 
While formerly found in relatively open country 
they have been hunted so assiduously that they 
now occur only in the higher and more inaccess- 
ible ranges. There are several species and races. 
Typical canadensis is grayish brown in color; 
dalli is white; and stonei, sometimes called the 
black sheep, is a blackish brown. Bighorns are 
agile, wary and excellent climbers. 

The argalis constitute an interesting group 
of sheep from the mountains of Central Asia. 
In general appearance they resemble our big- 
horns but are slightly larger, being the largest 
of the sheep. The horns are more strongly 
marked by ridges and the tips have a stronger 
tendency to grow outward. The best known 
species is the Marco Polo argali (Ovis ammon 
poli), from the Pamir plateau. This sheep was 
first described in the travels of Marco Polo but 
was unknown to science until 1838 when the first 
specimens were brought to England. The ro- 
mance attached to this sheep and its massive 
and wonderfully curled horns have caused it 
to be one of the most sought after trophies in 
the world. The weight of a large ram’s head 
has been recorded at forty pounds and the neck 
of the sheep is unusually strong in order to sup- 
port this weight. The Marco Polo sheep for- 
merly occurred in the Pamirs in great numbers 
where it is said that as many as six hundred 
have been seen in the course of a day’s hunt. 
It frequents open plateau country rather than 
the mountains. 

Markhors are in many respects the most re- 
markable of all the wild goats. 
are spirally turned or twisted in a cork-screw- 


Their horns 


like fashion. In the Astor race (Capra falconeri 
falconeri), the spire is open, while in the Sule- 
man (Capra f. jerdoni), it is tightly closed, 
forming what is practically a straight horn with 
spirally turning ridges. In the other races the 
horns are intermediate between these extremes. 
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Sportsmen look upon the horns of the markhor 
as one of the most highly prized trophies of 
the chase. 


Rock ANTELOPES 


Another sub-family of the Bovidae, the Rupi- 
caprinae, contains a number of goat-like animals 
called rock antelopes or goat antelopes. The 
various members of this group are commonly 
regarded as being goats but in reality they are 
more closely related to true antelopes. Two 
well-known representatives are the mountain 
goat, from the Rocky Mountain region of north- 
western North America, and the chamois, from 
the mountains of southern and central Europe. 
The remaining members are the takin, goral and 
serow, native to south-eastern Asia. 

The Rupicaprinae form more or less of a 
connecting link between goats and antelopes. 
Members of the group are somewhat goat-like 
in form but their horns, which are more like 
those of antelopes and relatively small in com- 
parison to the size of the animal they adorn, are 
slender, moderately curved and generally black 
in color. The horns of the chamois are abrupt- 
ly curved at the tip, while the takin’s resemble 
those of the gnu. 

There is a great variation in the size and color 
of the various rock antelopes. The takin weighs 
about three hundred pounds while some gorals 
and the chamois weigh only sixty. The moun- 
tain goat is white or whitish in color and sev- 
eral races of the goral are almost black. ‘The 
mountain goat, chamois and gorals possess a 
woolly underfur, the serows a crest of long hair 
along the back. 

In North America, the mountain goat, like 
the bighorn sheep, is evidently a late immigrant 
from Asia, having crossed the Behring land 
bridge which existed during the middle Plio- 
cene. In spreading southward it never extended | 
its range very far beyond the northern boundary 
of the United States and therefore never reached 
South America. 

Members of the Rupicaprinae are not par- 
ticularly wary, on the other hand they are some- 
times regarded as being rather stupid, possibly 
because they have learned to rely so implic- 
itly upon the general safety from intruders 
afforded by the inaccessibility of their domain. 
They are sturdy climbers. Our mountain goat, 
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Old male aoudads possess a striking adornment in the fringe of long hair which extends from 

the throat along the middle line of the neck to the chest where it divides and continues along 

the upper part of the fore limbs. Several other sheep exhibit this tendency which is shown 
here at its best development. Below, a fine mouflon, the leader of the Park herd. 
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Aoudads are good climbers and like to occupy an elevated perch from which they can look out 

over the surrounding territory. They are here shown on the roof of their shelter-house at the 

base of Mountain Sheep Hill. Below, a family of Punjab sheep. Our present male is seemingly 

a friendly sort and receives many a tid-bit from visitors to the Park but workmen, whose 
business causes them to enter his corral, will tell a different story. 
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Various sheep of the world. (1) Ladak sha, (2) mouflon, (8) aoudad, (4) Dall’s sheep: white 
mountain sheep, (5) bighorn: Rocky MOUNT EIN nee: From the National Collection of Heads 
an orns. 
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Asiatic ibex above, and the Spanish ibex below. The latter perhaps possesses more of the 
characteristics generally ascribed to goats than to ibexes but the horns show the transverse 
knobs, which are so typical of the true ibexes, decorating the front edge. 
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Vol. xxxvii, No. 1 NEW 
for instance, is neither agile nor fleet of foot, 
but it is entirely at home among precipitous cliffs 
and. broken rocks, and at the approach of danger 
slowly but surely makes its way over narrow 
shelves and ledges to heights where few other 
The chamois is apparently 
the most agile and wary animal of the entire 


animals can follow. 
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group. Its leaping powers are legendary and in 
old engravings it is sometimes portrayed leaping 
from crag to crag and across yawning voids with 
an abandon that completely ignores the laws of 
gravitation. 

The following list includes the principal 
sheep, goats and rock antelopes of the world. 


Wild Sheep, Goats and Rock Antelopes. 


Principal species and races. 


Ovis aries 


Ovis musimon. Apparently two 
races, in one the ewes are horn- 
less, in the other they have short 


horns. 


Ovis orientalis orientalis 
gmelini 


erskinei 


Ovis vianei vigner 
(we 
cycloceros 
punjabiensis 


Ovis ammon ammon 
hodgsoni 


mongolica 


littledalei 
poli 


Ammotragus lervia. Several local 
races, the typical form from 
Mauretania. 


Pseudots nahoor. A race has been 
described from Shen-si. 


Ovis canadensis canadensis. Nine 


forms have been described. 


Principal ones are 


texiana 


nelsoni 
nivicola 
borealis 


SHEEP 


Domestic Sheep 


Mouflon 


Cyprian Red Sheep 
Armenian Red Sheep 


Persian Red Sheep 


Urial: Ladak Sha 
Afghan Urial 
Punjab Urial 


Siberian Argali 
Tibetan Argali 
Mongolian Argali 


Littledale’s Argali 
Marco Polo Argali 


Aoudad: Barbary Mt. 
Sheep 


Burrhel: Blue Mt. Sheep 


Bighorn: Rocky Mt. 
Sheep 


Texas Bighorn 


Desert Bighorn 
Kamchatkan Bighorn 
Siberian Bighorn 


Habitat. 


The origin of the domestic sheep 
is lost in antiquity. 


Sardinia and Corsica. 


Cyprus. 
Armenia, parts of Asia Minor and 
Transcaucasia. 


Elburg Mts. of Persia. 


Astor and Ladak. 
Afghanistan, Baluchistan. 


Cis-Indus Punjab. 


Now chiefly in the Altai Mts. 
Plateau of Tibet. 

Southern Mongolia and the Ta 
Ch’ing Mts. 

Central and Eastern Tien Shan. 
The Pamir Plateau. 


Mountains of North Africa. 


Central Asia, Tibet. 


Alberta south to New Mexico. E. 
Washington and Oregon. 


Guadelupe Mts. of Texas and 


Arizona. 

S. Nev., S. Calif. and N. L. Calif. 
Kamchatka. 

Parts of Eastern Siberia. 
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Above, the Suleman markhor and a young kid of the same species below, the latter now on ex- 
hibition at the Zoological Park. Since this photograph was taken, about two years ago, an addi- 
tional complete turn has been added to the horns. 
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Ovis dalli dalli 


kenaiensis 
stonet 


fannini 


Capra hircus hircus 
aegagrus 


Capra severtzowi 


Capra caucasica caucasica 
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cylindricornis 


Capra pyrenaica. There are four 


loeal races. 


Capra iber 


Capra sibirica  sibirica. 
races are recognized. 
altaica 
almayst 

skyn 


Capra walie 


Capra nubiana nubiana 
mengest 
sinaitica 


Capra falconeri falconert 
yerdont 


ITemitragus jemlahicus 
Hemitragus hylocrius 


Hemitragus jayakari 


Rupicapra rupicapra tragus 


Eight 


pyrenaica 


parva 
ornata 


caucasica 


asiatica 


White Mt. Sheep 


Kenai Bighorn 
Black Mt. Sheep 


Fannin Mt. Sheep 


GOATS 


Domestic Goat 
Persian Wild Goat. Ap- 


parently the ancestral 


form of the domestic goat. 
West Caucasian Tur 


East Caucasian Tur 
Pallas’ Tur 


Spanish Ibex 


Alpine Ibex: Steinbok 


Asiatie Ibex 


Altai Ibex 
Tien Shan Ibex 


Himalayan Ibex 
Abyssinian Ibex 


Nubian Ibex 
Arabian Ibex 


Sinaitic Ibex 


Astor Markhor 
Suleman Markhor 


Himalayan Tahr 
Nilghiri Tahr 


Arabian Tahr 


Rock ANTELOPES 


Chamois 
Izard 
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Alaska and Yukon, south-eastward 


in the Mackenzie Mts. 
Kenai Peninsula, Alaska. 


Northern British Columbia to the 


Yukon. 
Yukon. 


Ieral in many parts of the world. 


Persia and Caucasus. 


Western Caucasus. 


Eastern Caucasus. 
Eastern Caucasus. 


Pyrenees, Central Spain, Andal- 


ucia and Portugal. 


Now found only in Italian Monte 


Rosa. 


Central Asia, N. into Siberia. 


Altai Mts. 
Tien Shan Mts. 


Himalaya. 
Abyssinia. 
Parts ae N.E. Africa. 


Southern Arabia. 


Sinai. 


Astor, Baltistan and Chilas. 


Suleman Mts., Afghanistan and 


Baluchistan. 


Middle Himalayas. 


Mountains of Southern India. 


South-eastern Arabia. 


Alps. 
Pyrenees. 
Cantabrians. 
Apennines. 


Caucasus. 
Trebizond. 
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The Himalayan tahr is completely at home in the Zoological Park. They are excellent climbers 

and a few years ago amazed visitors by climbing around in the branches of an oak tree then 

occupying their corral. In the lower photograph they are shown on their range in winter, a 
scene reminiscent of their native Himalaya. 
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Nine 


Capricornis sumatraensis. 
races are recognized. 
s. milne-edwardsi 


Capricornis argyrochoetes 
Capricornis crispis 
Capricornis s«inhoer 
Nemorhaedus goral 
Nemorhaedus griseus 
Nemorhaedus hodgsoni 
Nemorhaedus caudatus 


Nemorhaedus raddeanus 


Budorcas taxicolor taxicolor 
whiter 


Budorcas tibetanus 


Budorcas bedfordi 


Oreamnos americanus americanus 
columbae 
missoulae 


kennedy 
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Serow 


West China Serow 


White Maned Serow 
Japanese Serow 
Formosan Serow 

Gray Himalayan Goral 
Sze-chuan Goral 

Brown Himalayan Goral 
Long-tailed Goral 
Korean Goral 


Takin 


White's Takin 
Sze-chuan Takin 
Golden 'Takin 
Rocky Mt. Goat 
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Yun-nan. E. Himalayas, Assam, 
Siam to higher parts of Malay 
Peninsula, W. Sze-chuan and S.W. 


Kansu. 

S.E. China, Che Kiang Province. 
Japan. 

Formosa. 

Western Himalayas. 

Sze-chuan and Upper Burma. 
Eastern Himalava. 

Sze-chuan. 

Korea. 


Northern Assam. 
Bhutan. 


Sze-chuan Yun-nan, Tibet. 
S. W. Shen-si. 


Cascade Mts. of Washington. 
Northern British Columbia. 
Montana and Idaho. 

Mouth of Copper River, Alaska. 
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A group of rock antelopes and aberrant goats. (1) serow, (2) Chinese takin, (3) chamois, (4) 
Astor markhor, (5) Rocky Mountain goat, (6) Nilghiri tahr, (7) Himalayan tahr. From the 
National Collection of Heads and Horns. 
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Two well-known representatives of the Rupicaprinae, the Chamois above, and the Rocky Moun- 
tain Goat below. These animals show the great divergence in form and color exhibited by the 
members of this group. 
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The inclined runways reaching to the roof of the shelter house in the upper photograph were 

used by the young mountain goats to climb to the top of the structure where they presented 

an interesting sight to our visitors. Below, a Mountain goat and her young kid born in the 
Zoological Park. 
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The London Conference for the 


Protection of African Fauna 
and Flora 
October 31-November 8, 1933 
We Cy Wiecan ies 


HERE are many Americans who look back 

on their travels, hunts or collecting trips in 
Africa as the brightest interlude in an otherwise 
rather ordinary sequence of experiences. To 
these men and the many thousands of others who 
consume the Sunday supplement pictures of 
Africa and sit through animal films with a kind 
of vicarious shiver, it will be good news to hear 
that very definite progress has recently been 
made in the better protection of vanishing Afri- 
ean wild life. 

There has recently been held in London the 
second international conference on the preser- 
vation of the fauna and flora of Africa. All 
parts of that great continent, now fast losing its 
primitive characteristics, were represented and 
at the conclusion of the conference all delegates 
signed a_ well- 

Lord Onslow, 
president of the Fauna Society, was elected 


from the interested powers 
thought-out draft convention. 


president of the conference, and Baron de Car- 
tier de Marchienne, the Belgian Ambassador, its 
vice-president. Mr. Francis Hemming, joint sec- 
retary of the Economic Advisory Council, was 
secretary-general for the conference. 

The British were of course well represented 
with five delegates and many official advisers. 
Egypt, Southern Rhodesia and the Anglo-Egyp- 
tian Sudan had representation while the Union 
of South Africa had an able spokesman in Hon. 
C. te Water, High Commissioner for the Union 
in London. The Belgians had a delegation of 
five headed by that veteran diplomat, Baron 
Cartier, formerly at Washington but now Am- 
bassador at the Court of St. James. One of 
the best informed of all delegates was Dr. Van 
Straelen, director of the Brussels Museum, who 
had much of importance to contribute. 

The Italian delegation, with Dr. Tullio Zedda 
as its principal spokesman, was prominent in 
most of the discussions, while the Portuguese 
sent only two delegates, one of whom was Dr. 
Ulrich, Ambassador at London. France sent 
six delegates at first headed by Dr. Gruvel of 
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the Committee for the Protection of the Fauna 
and Flora of the Colonies, and later by M. Ruf- 
fat, director of the Bureau de la Chasse in the 
Colonial Ministry. Spain sent two delegates; 
Don Ramon Perez de Ayala, the Ambassador to 
England, and Don José da Casa Calzada, agri- 
cultural attaché at the Spanish Embassy. 

This conference was most fortunate in the 
choice of its chairman, who acquitted himself 
well in a situation which might at times have 
been very difficult but which never reached that 
point. There was a general feeling of good 
fellowship and the delegates were made to feel 
the importance of their mission through a well- 
arranged series of luncheons, receptions and ex- 
cursions. ‘he writer had the honor to repre- 
sent the United States as an Observer selected 
by our State Department. There were observy- 
ers also from Holland and from the government 
of India. Dr. Van Tienhoven of Holland, al- 
though only an observer, took a very active part 
through his position as president of the Admin- 
istrative Commission of the Brussels office for 
International Nature Protection, and as usual 
was able to impress his hearers on several most 
important points. 

The first conference on African fauna was 
held in London in 1900, and although it was 
good as a first step it did not have far-reaching 
results because it was not ratified outside Great 
Britain. It did result in a cerain amount of 
education among the powers which up to that 
time had shown little sense of responsibility, but 
only in British territories were real reforms be- 
gun. The period 1900 to 1933 saw a great 
increase in game reserves, in protection of rare 
species, in more efficient warden service, and 
in the establishment of game departments which 
more than paid for themselves from the revenue 
derived from the sale of sportsmens’ licenses. 
East Africa made much more progress than the 
West African colonies such as Nigeria and. the 
Gold Coast. 

It would take far too long to enumerate all 
the accomplishments of the present convention, 
nor is this necessary, for much of the time was 
occupied with the machinery of the treaty act 
and the difficulty of harmonizing somewhat 
vague terms in two languages, — French and 
English. 

We in America who are working for the pres- 
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ervation of foreign game animals through our 
American Committee for International Wild 
Life Protection, are much pleased to see in- 
cluded provisions for confiscating animals alive 
or dead (or the parts thereof) where they have 
been taken illegally in another or neighboring 
colony. This valuable provision in the treaty is 
aimed at the illegal trafic in various animal 
products but especially ivory and rhino horn. 
Not many people know that Asiatic rhino horn, 
because of its use in a certain Chinese medicine, 
is now nearly worth its weight in gold (as high 
as £18 per pound, and £150 has been paid for a 
single horn). Fortunately African rhino horn, 
for some reason unknown to us, is worth less in 
the Calcutta market. But even so, it now brings 
double the price of ivory. 

Looking ahead twenty-five or fifty years it 
seems certain that very little animal life of the 
larger sort will survive in anything approaching 
its former abundance in Africa outside of parks 
and reserves. The realization of this rather sad 
fact has led to an agreement among the partici- 
pating powers to provide at least four different 
kinds of nature reserves within their respec- 
tive territories and to begin the survey of such 
areas within a short time of the ratification of 
the convention. Such areas are described in the 
paper somewhat as follows: (1) “national 
parks,” used in the American sense as areas set 
aside for public use and enjoyment; (2) “strict 
natural reserves,’ areas not open to the public 
and primarily for the preservation of a “primi- 
tive area’ as such; (3) “ordinary reserves” for 
the protection of all game found within them 
but not on the permanent status of a national 
park; (4) “special reserves” for the protection 
of certain rare species of animals or plants 
found therein. 

Attached to the convention is a long list of 
species which are recommended for special pro- 
tection under article 8 and these are divided into 
two Classes, A and B, according to the strictness 
of the protection considered necessary. Among 
the more familiar animals in Class A are the 
following: gorilla, Madagascar lemur, giant 
sable antelope, nyala, mountain nyala or giant 
bush-buck, okapi, Barbary stag, pigmy hip- 
popotamus, mountain zebra, wild ass, white 
rhinoceros, bubal hartebeest (probably extinct), 
Abyssinian ibex, elephant (when tusks are 
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less than 5 kilograms each), water chevrotain. 

In Class B is placed a group of animals which, 
although not to be subjected to hunting under 
an ordinary license, may be taken under special 
license limited as regards the period and area 
for taking them. Some of the more familiar of 
these are: chimpanzee, Derby eland, giraffe, 
white-tailed gnu, bontebok, black rhinoceros and 
elephant (when tusks are over 5 kilos each). 

Our American Committee have for some years 
urged that a kind of international blacklist be 
prepared of all those persons who, by their un- 
sportsmanlike behavior while in Africa have 
given cause for unfavorable comment. Such a 
list is now provided for and it is hoped that 
Americans will be conspicuous by their absence 
from its rolls! 

Special attention should be called to article 17 
which provides for governments not having pos- 
sessions in Africa to accede to the principles of 
the convention either wholly or in part. In the 
“final act” the hope is expressed that the gov- 
ernments who sent observers (Netherlands, In- 
dia, United States) will at some future time 
decide to adhere to the present convention. 

This convention comes force three 
months after ratification by at least four of the 
contracting governments. 


into 


It ceases to exist 
when, by a series of denunciations, less than four 
governments adhere to the convention as signed. 
However, no denunciations can take effect until 


five years from the time the convention comes 


into force. 

Let us hope that nothing will interfere to de- 
lay the bringing into operation of this treaty 
which marks the first serious attempt to preserve 
for all time (albeit only in a few favored areas) 
those remarkable African mammals and birds 
which have been so greatly depleted in the past 
25 years. And it should be understood that only 
a small part of this reduction of game has been 
due to the visiting sportsman. The opening up 
of great regions to white settlement, which al- 
ways results in game extirpation, the use of 
guns in the hands of natives who never before 
had deadly weapons, the control of certain areas 
in the attempt to limit the spread of tsetse fly- 
borne diseases, the penetration of good roads 
into the wilderness of yesterday; these and a 
score of other happenings underly the disap- 
pearance of African game. 
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A sketch chart of the 1934 Caribbean 4tlantis cruise, with notes on flyingfishes. The daily mean positions are 
indicated by black dots from January 21 to March 4. The hydrographic stations are indicated by small circles 
from No. 1935 to No. 2008. The area marked between Bermuda and Haiti shows the region in which the eggs 
and nests of the four-winged flyingfish, Hxonautes, were found. The area marked north of Panama shows the 

of the two-winged flyingfish, Hxocoetus, were found. The elliptical area in 
locality in which the primitive flyingfish Oxyporhamphus was found, 


a form new to the Caribbean. 
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The Oceanographic Vessel Atlantis in the West Indies 


An Account of the Second Joint West Indian Expedition, Sponsored by the Bingham Oceanographic 


Laboratory and the Woods Hole Oceanographic Institution 


C. M. Breper, Jr. 


URSUANT to an extensive survey of the 

biological conditions represented in the much 
discussed but still poorly understood Sargasso 
Sea, the auxiliary ketch Atlantis recently 
cruised through various West Indian waters in 
search of critical data. The curator of the Bing- 
ham Oceanographic Collection and Laboratory, 
Yale University, Prof. A. E. Parr, led the ex- 
pedition—the third which he has managed in 
his present intensive study of the Central Amer- 
ican seas, and the second to which the Woods 
Hole Oceanographic Institution has lent its 
cooperation and the facilities of its excellent 
research ship. 

Although many naturalists have visited re- 
gions in which sargasso weed occurs, there has 
previously been no attempt to work out the 
problems in a detailed quantitative manner. 
While an accompanying article by Professor 
Parr explains his problem and program, it may 
be pointed out here that it entails the considera- 
tion of many diverse fields, both biological and 
physical. The various organisms associated with 
sargasso weed, and their ecological relationships, 
are all embraced by the program. The writer’s 
scientific connection with all this is conditioned 
to a considerable extent by his long standing 
interest in flying fishes, certain of which enter 
into the sargasso weed complexities, while the 
holding of a research associateship with the 
Bingham Laboratory facilitated arrangements. 
Incidentally, it is of considerable sentimental 
satisfaction to him that the first Bulletin of the 


Bingham Laboratory was prepared under his 
hand in 1927. Since then, thanks entirely to the 
indefatigable and intelligent efforts of Professor 
Parr, the organization has grown in importance 
until now its publications, collections and pro- 
eram have attained acclaim wherever oceanog- 
raphers and ichthyologists foregather. 

The interests represented by the scientific 
party on the cruise give a fair idea of the diver- 
sity of subjects that require special attention in 
order to work out the sargasso weed problem in 
a properly scientific manner. In addition to 
Prof. Parr the party consisted of Dr. A. 
Forbes, Harvard University and Trustee of the 
Woods Hole Oceanographic Institution, neurol- 
ogy; T. S. Greenwood, Woods Hole Oceano- 
graphic Institution, hydrography ; M. D. Burken- 
road, Bingham Laboratory, carcinology and sar- 
gasso epizoa; M. Bishop, Peabody Museum of 
Natural History, Department Zoology, collec- 
tion and preparation; H. Sears, Woods Hole 
Oceanographic Institution, ichthyology. 

The cruise covered about 5,000 miles with but 
four ports of call: Kingston, Jamaica; Colon, 
Panama; Miami, Florida and New York City. 
Most of the time was spent on the open ocean, 
well out of sight of any land. The general itin- 
erary was as follows: Woods Hole, Mass., to 
off the Bermudas to Turk’s Island, through 
Turk’s Island Pass and Windward Passage to 
port at Kingston, Jamaica; to port at Colon, Pan- 
ama; along the Mosquito Bank off Nicaragua, 
to off the north coast of Jamaica, to off the 
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A clump of sargasso weed bound together by the white threads of a flyingfish nest. 
These lines are most evident near the upper part of the picture, and more or less 
radiate from the band. 


south coast of Cuba, to Bartlett Deep, to off the 
Isle of Pines, to Yucatan Channel, to off Key 
West, Florida, to off Havana, Cuba, to pert at 
Miami, Florida; to port at New York City; to 
Woods Hole. The accompanying chart gives a 
better idea of the actual course. The writer's 
efforts on the trip were directed to the follow- 
ing ends: To obtain further data and specimens 
of flying fish, especially in connection with their 
relation to sargasso weed; to obtain data on open 
ocean conditions looking toward improvements 


at his home institution, the New York Aquarium, 
and to obtain such living specimens as might be 
useful to the collection of the latter place. 
The collection and study of the ever fascinat- 
ing flying fishes was pursued primarily by two 
methods, chiefly observation by day but actual 
collection by night. Every sea voyager, who has 
traveled in any of the tropical waters of the 
world, has probably seen these piscine aviators 
and at least speculated on the mechanism of 
their flight. These fishes display their soaring 
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prowess wherever the water is warm—in a band 
girdling the world at the equator, and extending 
north and south of it to an irregular boundary 
on either side, extended or contracted in accord- 
ance with the influential ocean currents of dif- 
fering temperatures. Considering the daylight 
activities first, one of the studies involved the 
statistical observation of the numbers of fishes 
flying in different localities and under varying 
atmospheric and wave conditions. In all exactly 
forty-four hours, in half hour periods, were so 
passed. It is undeniable that this sort of work 
becomes tedious after the first few days, espe- 
cially when it has been engaged in on previous 
sea trips, to say nothing of the eye strain in- 
volved. Consequently it was with much grati- 
tude thatt 1 accepted sulewoters of spoth Dr 
Forbes, Mr. Sears and Mr. Burkenroad to re- 
lieve me at times. While it is not the proper 
time or place to discuss the data so obtained, 
as it requires analysis and statistical study, it 
may be mentioned that the largest number of 
fliers counted in a single period (one-half hour) 
was one hundred and thirty. This was off Cape 
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San Antonia, Cuba. The longest timed flight 
amounted to not quite twenty seconds, during 
which time a surprising distance can be covered. 
However, much longer flights are sometimes to 
be observed. The above facts are mentioned 
merely to give the reader some idea of the extent 
of this kind of fish activity existent in the West 
Indies. 

The actual collection of specimens took place 
mostly at night. Flying fishes on the high seas 
are notoriously difficult to obtain in any quan- 
tities for scientific studies as the more ordinary 
methods of fish-catching do not work out very 
well with these exceedingly mobile creatures. At 
each hydrographic station made after dark, a 
waterproof electric light was dropped a foot or 
so below the surface. The effect of such a light 
on various kinds of fishes is not unlike that of 
a lamp on insects. As they come swimming about 
the light it is a relatively easy matter to dip 
them out of the sea with a long handled hand 
net. The flying fishes are apt to swim slowly in 
toward the light, usually with their ‘‘wings”’ 
spread out to their full extent. At such times 


The tow-net used for collecting extensive samples of sargasso weed. This net was 
practically in continuous operation. A quantitative measure of the weed’s abundance 
was obtained by weighing the amount taken over a given distance. 
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Professor A. E. Parr and Harry Sears sorting a load of sargasso weed just brought on 
board by the tow-net. Numerous interesting invertebrates are frequently encountered, 
and now and then a flyingfish nest. 


In addition to the tow-net, numerous interesting specimens were collected by dip-net. 
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they “loaf” about in a resting position but are 
off in a flash, either above or below the surface, 
on any false move on the part of the netter. 
At these times the exceedingly active and un- 
believably fast pelagic squids also come about 
the light and prey on such fishes as may be 
there. On various occasions such squids took 
exceptionally choice specimens from under our 
very noses, because they are simply more skill- 
ful and more experienced at catching flying 
fishes. There is a distinct fascination to this 
method of collecting and practically everyone, 
crew and scientific staff, took a try at the over- 
board light method. Mr. Bishop and Chief En- 
gineer Backus were especially intrigued, and I 
have them to thank for many choice specimens. 
While there is nothing new about the use of 
the overboard light, previously most such col- 
lecting has been done in harbors, or anchored 
close to shore. No extensive collecting of the 
kind has been done in the West Indies with the 
vessel simply hove-to in the open sea. This 
probably accounts for the surprising amount of 
material obtained of rare and_ little-known 
forms—species that probably lead a life entirely 
away from even insular shores. A study of this 
material is now under way, but it would be 
premature to attempt a discussion of its bio- 
logical significance at this time. One of the more 
interesting items, however, may be mentioned 
in passing. 

There lives in the Pacific Ocean a primitive 
flying fish with very short wings that is inca- 
pable of any protracted flight. This fish, Oxpor- 
hamphus (Evolantia) micropterus, has been con- 
sidered close to the ancestral line of the world- 
wide two-winged or monoplane flying fish, Exo- 
coetus (Halocypselus). On the other side it 
Shows unmistakable relationship to the half- 
beaks, prominently in that the young possess 
the elongate lower jaw of that group. Nothing 
of the sort had ever been taken in the West 
Indies before, but we found that in the region 
southwest of Jamaica, but well offshore, this 
fish or a species scarcely differentiable from it 
is fairly common. In fact a developmental series 
was obtained that shows the loss of the juvenile 
beak and includes specimens fully adult. It is 
dificult to understand why at least some ma- 
terial had not been taken by earlier parties. 
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These fishes, taken in a small stream on Barro Colorado 
Island, are here seen at home in the New York Aquarium. 
This species, Rivulus brunneus Meek and Hildebrand, were 
formerly known only from the type locality, another Panama 
stream not on the island. This is the first photograph of the 
species that we know of, and they are apparently the first to 
be brought back alive. The younger fish are covered with 
deep red dots that fade as size increases, while a party- 
colored bar on the tail becomes more prominent. Photo by 
S. C. Dunton. 


Two striking specimens of fish, described 
some years ago as Cypselurus monroei by Mr. 
J. T. Nichols and the writer, were caught which 
represent a remarkable stage in development not 
seen before. This species is characterized by two 
long barbels on the chin. In the two obtained 
on this expedition, the barbels actually reach a 
considerable distance beyond the tip of the tail! 
It is difficult to imagine any important value 
that such trailers might have to a flying fish, 
especially as they are living side by side with 
numerous other species that survive satisfac- 
torily with no barbels at any stage. There is also 
a single specimen of the fish that Dr. Beebe 
described from east of Puerto Rico as Cypse- 
lurus antarei, this flying fish having a single chin 


barbel. 
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The long-barbeled flyingfish Cypselurus monroei Nichols and Breder. The upper left 
drawing represents the type specimen, a fish of only 48 mm. from the Florida Keys. 
(Drawn by Louise Nash.) The upper right drawing represents an adult of 151 mm. from 
off the Dry Tortugas. (Drawn by Jean Roddan.) The lower photographs represent three 
postures of an intermediate size (58 mm.) taken on the Atlantis expedition between 
Jamaica and Panama. Note the excessively long barbels in the dorsal view. 


Students of flying fishes, for long puzzled by 
the presence or absence of barbels, have in some 
cases been led to believe that “whiskers” are 
grown, or not, with little system, and that their 
presence or absence is of little significance. The 
present material, it is believed, will be able to 
prove, in several cases at least, that these struc- 
tures are as regular in occurrence as they are in 
other groups of fishes. This will either mean the 
reestablishment of various species now resting 
as synonyms, or the creation of new species. A 
discussion of this would rapidly carry us into 
technicalities that only a specialist would care 
about. 

A considerable collection of flying fish nests 
and eggs was made by virtue of the sargasso 
collecting net. These are curious structures. The 
fish wind a long tough cord of a dead white color 
tightly about a single clump of sargasso weed. 
The eggs themselves occur in small clusters at 
intervals along this cord. Both the eggs and the 
cord are heavy structures and sink in sea water. 
Their attachment to the buoyant sargasso weed 


alone keeps them from sinking into the cold 
abyssal waters underlying the open ocean. Most 
other pelagic fishes produce buoyant eggs that 
float of themselves but the flying fishes have to 
seek some support for theirs, if the eggs are to 
remain within the environment in which they are 
capable of surviving. The eggs of one species, 
Exonautes rondoletti, were hatched on shipboard 
and allowed to develop to a recognizable size. 
This species, at least, hatches at a fairly ad- 
vanced stage and soon feeds readily on small 
organisms. A continued supply of food was pro- 
vided in a rather novel manner. Eggs of the 
brine shrimp Artemia may be dried and kept for 
years as a fine dry powder. When sprinkled on 
salt water they hatch out as tiny shrimp in about 
a day. The eggs of this curious crustacean may 
be taken in quantities in brine pools of salt-col- 
lecting establishments. Some time ago the San 
Francisco Aquarium Society began packing these 
eggs commercially for the use of home aquarists, 
and they have been used for such purposes with 
considerable success. This is the first case we 
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A basin full of flyingfishes. There are three species here which represent part of a night’s 
collection of young fish. Three, with the solid black fins, are a species of “‘four-winged”’ 
flyingfish Exonautes. Those with the large, single pair of wings showing some pattern 
are Exocoetus, and the rest, with the smaller transparent wings, are Paroxocoetus. This 
latter kind possesses barbels on the chin, which may be seen in some of the specimens. 


know of, however, where this method has been 
used as an aid to the scientific study of the de- 
velopment of ocean fishes. It may be pointed 
out that one of the chief difficulties in rearing 
pelagic fishes is in the matter of supplying the 
first food to the larvae just after they have ab- 
sorbed the last of the yolk carried over from the 
egg. It is suggested that this technique might 
prove to be a valuable method for other similar 
fishes. At least it worked exceedingly well in 
the present case. 


This species of flying fish apparently only 
uses one kind of weed, Sargassum natans, al- 
though other kinds may be just as available. In 
addition to selecting this certain species of weed, 
in all cases noted by us there were small sprigs 
of a relatively small and rare weed woven into 
the nest, Sargasso myriocistum. These small 
pieces occurred in the nests in numbers much 
out of proportion to the normal, relative quan- 
tities, as measured by the quantitative weed col- 
lector. How these odd bits were agglomerated 


Lutkens flyingfish Cypselurus lutkeni (Jordan and Evermann), a species more common 
in the Caribbean than generally supposed. From a drawing by Jean Roddan. 
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A basin of flyingfishes taken on another night presented a quite different assortment 

than those shown in the other picture. Note that the three ‘“‘two-winged”’ fishes Exocoetus 

have a different wing pattern. The others with four large wings bearing elaborate 
patterns are Cypselurus. 


in the nest is a puzzle. Why the nests were so 
built is also a puzzle. It has been suggested 
that the berry-like floats of this small weed re- 
semble fish eggs and are thus a _ protection. 
Actually they bear little resemblance in size or 
color and it is hard to believe that any animal 
bent on a meal of flying fish eggs would be 
deceived. 

Although almost the entire trip was spent on 
the high seas in the pursuit of matters similar 
to the items above referred to, visits at two 
Caribbean ports did much to prevent monotony. 
At Jamaica various fresh-water fishes were col- 
lected, some of which were brought to the 
Aquarium alive. The curious semifresh-water 
pipe-fish Oostethus lineatus made an interesting 
addition. Other small fishes, from both the low- 
lands and high hill streams of this most beauti- 
ful of the Caribbean Islands, are also now liv- 
ing on lower Manhattan. 

At Panama a visit to the Canal Zone Biologi- 
cal Station, Barro Colorado, is especially mem- 
orable. This station, an island paradise in Gatun 
Lake, also yielded some interesting living ma- 
terial. A small but handsomely marked fish 
Rioulus brunneus was brought to New York for 


the first time. The visit to this bit of jungle 
caused a rush of memories, for it was just ten 
years ago that the writer saw Panama, at that 
time part of an expedition to some of the little 
known hinterland. The Panamanian jungles are 
such that only an exceedingly obtuse person 
could forget. The spell of charm they cast is 
something one carries with one indefinitely. 
After leaving Panama we all returned to our 
respective ocean problems, and had a steady run 
of it from there to Miami (Feb. 14 to March 5). 
This was the last port of call before the party 
broke up at New York, each member returning 
to his home institution with scientific plunder 


and profit. 


Problems of the Sargasso Sea 
A, E. Parr 


Curator, Bingham Oceanographic Collection, Yale University 

OR centuries the domain of the floating 

weeds on the high seas has been the subject 
of curiosity and superstitions among the sea- 
faring man and travelers. Many weird tales of 
the sea have arisen around the mysterious forces 
supposed to be at work in the Sargasso, have 
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The battery of jars used for the study of Sargasso invertebrates, and the development 
of flyingfish eggs and larvae. Martin Burkenroad is seen washing small forms from 
a clump of weed. 


A fresh-water pipefish Oosteus lineatus living in a balanced aquarium in New York. 

This particular specimen was collected in a small creek near Kingston Harbor, Jamaica, 

but they are also common at Barro Colorado in Gatun Lake, Panama, as well as in 
marine localities. Photo by S. C. Dunton. 
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A typical nest of Exonautes. The white cords to which the eggs are attached are clearly 

visible, a little above the center of the picture, against the darker weed. The larvae 

which hatch from these eggs in a few days appear as shown in the line drawing of a 

specimen a little over a half inch in length. (Drawn by Louise Nash.) Larger specimens 
are shown in one of the accompanying photographs of a pan full of fish. 


made the rounds of the forecastles and the ports 
of the world, often finding their way at last into 
the literature and the movie drama. 

And yet the Sargasso Sea, technically defined, 
is simply a part of the North Atlantic in which 
floating weeds very much like the common brown 
seaweed we may find any place on the rocks 
along our coast occur in sufficient abundance to 
make them a common sight from a ship passing 
through the region; and the mysteries it contains 


exist only in the biological problems of the 
weeds themselves and the many small animals 
and fishes that drift around with it, making up 
an entire floating world of their own. This world 
is unique among biological environments in wa- 
ter or on land in that it provides opportunity 
for an existence which is neither that of the bot- 
tom animals growing or crawling about on the 
ground, nor that of the pelagic animals swim- 
ming or drifting around free in the water or at 
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A friendly booby bird visits the Atlantis off the coast of Nicaragua. These birds some- 
times visit ships in large numbers. 


Collecting Poeciliids in the high hills of Jamaica. Marshall Bishop and the guide are 
examining the catch, while Harry Sears endeavors to capture more specimens. 
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The mountains forming the ridge of the continental divide run close to the San Blas 

coast of Panama and may be seen on approaching Colon Harbor. This view had poignant 

memories for the writer, as ten years previous he crossed the isthmus from the Pacific to 
the Atlantic through the virgin jungle a little to the south of this photograph. 


the surface, but a strange mixture of both. A 
world in which animals by nature intended for 
bottom life drift around on an artificial, shifting 
and discontinuous “false” bottom of living, float- 
ing plants, often miles above the true bottom of 
the ocean, which they would probably never be 
able to reach without perishing on the way 
except in a narrow zone of shallow water along 
the shores. 

Yet the Sargasso Sea, with its plants and ani- 
mals in their precarious existence, stretches 
right across the North Atlantic from the Antil- 
les and the Gulf Stream up to about 40° N in 
the west to the Azores in the east, with its south- 
ern boundary approximately along the parallel 
of 20° N, a distribution which corresponds very 
well with the area of the clockwise North Atlan- 
tic surface circulation with its convection centre. 

When Columbus, on his westward voyage, first 


encountered the floating Sargasso weeds, his 
men mutinied in the belief that the weeds must 
be a sign of dangerous rocks being near, and 
this belief in a modified form has been the basis 
of much scientific theorizing and exploration 
concerned with the origin of the floating weeds, 
and is very hard to eradicate even today. Since 
similar weeds floating in great masses at the 
surface of the sea had never before been seen 
except close to shores where they were also 
growing on the bottom, the sailors’ assumption 
that bottom must be near was perfectly natural 
and it was also natural that science at first 
should take the same view, looking upon the 
Sargasso Sea merely as a region of floating 
fragments torn loose by mechanical forces from 
enormous fields of bottom weeds with which 
they imagined the sea to be surrounded. When 
it later was discovered that the floating weeds 
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Deep jungle on Barro Colorado Island. The daylight strikes through the trees in places, 
but only poorly illuminates the forest floor. 
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After the sargasso weed is sorted, Bishop (left) and Greenwood (right) discuss some 
particularly curious specimen. 


are never reproductive, but, if at all, merely mul- 
tiply by growing at the tip of the branches and 
falling apart at the base, the belief gained fur- 
ther strength that the floating weeds were only 
short-lived fragments and that the Sargasso Sea 
itself was dependent upon a rapid and continu- 
ous replacement of its weeds from bottom fields. 

But difficulties soon began to develop for this 
theory. In spite of considerable search, one has 
never as yet been able to discover any bottom 
fields of a size which would be at all significant 
for the Sargasso Sea. The bottom fields remain 
as hypothetical as ever, and it is one of the 
hopes of the writer to get an opportunity for a 
sufficiently thorough search of the shallow water 
areas of the Central American seas to be able to 
state definitely in the negative or afhrmative 
whether any such fields are present at all. A 
further difficulty has arisen from the fact that 
among the many related weeds growing on the 
bottom none have’ been found to be entirely like 
the floating ones (Sargassum natans and flui- 
tans), and it has thus been impossible to say 
definitely that even a single specimen of the 


floating weeds have been shown to exist in any 
other condition than afloat at the surface. In 
explanation of this, it has been suggested that 
the tearing loose of the weed constituted such a 
radical change in its mode of living that it would 
also cause a change in its external appearance, 
making it impossible to establish the identity of 
the floating and attached stages. 

It is one of the objectives of the investigation 
now under way to attempt to test experimentally 
whether such a change would occur and to try 
to reverse it, in case it does happen, so that it 
may become possible to tell whether or not the 
floating weeds actually might be identical with 
any of the forms growing on the bottom. 

One obvious objection against the assumption 
that the floating weeds represented short-lived 
fragments only, with no independent growth and 
existence, can be raised from the fact that it 
would in any event take a very considerable 
time for such fragments to be distributed over 
such a tremendous area (over two million square 
miles) and they would at least have to be able 
to live independently for as long as this process 
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of distribution would require. It is furthermore 
well known that plants may go on multiplying 
by growth only, without any fructification, and 
there is no reason why we might not in the float- 
ing Sargasso weed find an extreme development 
of this condition, with normal reproduction com- 
pletely suppressed. Another school of thought 
therefore developed around this idea of the Sar- 
gasso Sea as something probably derived from 
the bottom sometime in the dim past but devel- 
oped into an entirely independent world today, 
able to maintain its existence by simple growth 
and mechanical division without significant con- 
tributions from the bottom. Although this is the 
viewpoint which has gained the greatest support 
in recent years among the scientists actually un- 
dertaking a serious study of the Sargasso weed 
problem, it has received almost no recognition 
outside of the narrow circle of specialists, and 
the Sargasso Sea still remains in the minds of 
most people an enormous eddy of flotsam from 
the surrounding shores and shallow waters. 
Already as early as in the 1880’s, the Germans 
began to require the captains of their merchant 
marine to record the frequency with which they 
encountered the floating weeds on their crossings 
of the ocean, and in 1891 appeared in print the 
first analysis, by Kriimmel, of the tremendous 
amount of data thus accumulated by the “Deut- 
sche Seewarte.” From this material it has been 
possible to show that the floating Sargasso weeds 
are subject to a seasonal fluctuation in abun- 
dance, increasing sharply from a minimum dur- 
ing the summer to a maximum during the fall, 
followed by a slower decline during winter and 
spring to a new minimum again next summer. 
Since the increase occurs simultaneously over the 
entire area, it may be taken as evidence of an 
actual growth and multiplication of the floating 
weeds themselves and not of a sudden contribution 
from the surrounding shallow waters, since such 
an addition to the circuit would of necessity ap- 
pear successively and not simultaneously at the 
various points of the Sargasso circulation. These 
statistics can therefore also indirectly be taken 
to support the theory of the independence of the 
floating weeds as recently pointed out by Winge. 
The figures obtained by the “Deutsche See- 
warte”’ were not truly quantitative, however, but 
merely expressed the frequency with which the 
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weeds were sighted from ships. As to actual 
weights and volumes, no observations were avail- 
able. It is perfectly clear, however, that the true 
place of the floating Sargasso weeds in the house- 
hold of the ocean cannot be determined until we 
have some sort of an idea as to its actual quan- 
tity, the amounts of its requirements, and of its 
contributions to the sea. To this end the research 
ship Atlantis, on two cruises sponsored jointly 
by the Woods Hole Oceanographic Institution 
and the Bingham Oceanographic Laboratory of 
Yale University, has been making continuous 
tows over long distances with a net cutting out 
exactly a two-.eet wide strip of the surface. 
When a sufficient amount of tows have been 
made, we shall be able to begin to make accurate 
estimates of weights and volumes. So far the 
surface tows made by the Atlantis on the two 
Central American cruises add up to a total tow- 
ing length of more than two thousand miles, but 
we still feel that we are only at the beginning 
and many more figures must be obtained before 
we can begin to work out reliable quantitative 
averages of abundance for the different seasons 
and different areas and to arrive at an accurate 
total for the entire Sargasso Sea. We are prob- 
ably entitled to say, however, that the total 
amount of floating weeds must be in the order 
of magnitude of ten million tons fresh (wet) 
weight; that is, it must be somewhere between 
5 and 20 million tons. Although this is as close 
as we dare to make our estimate today, it never- 
theless represents a great step forward from the 
previous state of our knowledge, when there was 
no information available from which we might 
even decide whether it was a question of thou- 
sands or millions or billions of tons. To deter- 
mine what these millions of tons of floating 
weeds may mean in the household of the sea, 
it is further in the program of our investiga- 
tions to have a complete chemical analysis of 
the weeds made and to undertake a series of bio- 
logical experiments to determine the demands 
they make upon the ocean when alive. 

Parallel with the investigation of the Sargasso 
weeds themselves, Mr. M. D. Burkenroad of 
the Bingham Oceanographic Laboratory is also 
carrying on a study of the intricate biological 
problems of the many invertebrate animals grow- 
ing upon or living among the floating weeds. 
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Coelenterates as Enemies of Fishes 


II. Jellyfishes as Fish-eaters” 


Dr. E. W. GupGer 


Bibliographer and Associate in Ichthyology, American 
Museum of Natural History 


N paper No. I of this series, it has been shown 
| that such a simple Coelenterate (hollow- 
bodied animal) as Hydra catches and eats baby 
fishes; and that the related Polypodium is para- 
sitic in the ovarian eggs of the sturgeon of the 
Volga River. Of the colonial firms, two species 
of Hydrichthys (the fish-hydroid) are parasitic 
on fishes as far removed from each other as 
Durban Bay, South Africa, is from Narragan- 
sett Bay, New England. Then it was shown that 
two colonial forms catch little fishes with their 
tentacles and prey upon them. In this article, it 
will be demonstrated that, among the free-swim- 
ming Coelenterates, the Medusae also feed on 
fishes. 


Mepusak Aas ENEMIES OF FISHES 


Medusae in their intimate structure are com- 
posed like the simple coelenterate, Hydra, of an 
external ectoderm, an internal endoderm, with 
a structureless layer, the mesogloea, between. 
However, in them the nervous system (very 
rudimentary in Hydra and its allies) is quite 
well developed. As in Hydra, the nettling cells 
are largely confined to the tentacles. 

Looking at the Medusae or Jellyfishes in the 
water, they are seen to consist of dome- or um- 
brella-shaped contractile bells fringed with ten- 
tacles, and depending from the center of the 
under side of the bell, like a clapper, is a hollow 
process or manubrium having a mouth at its ex- 
tremity. The Medusa, with its circle of fringing 
tentacles dependent from the rim of the bell, 
gets its name from the mythical Medusa whose 
ringlets consisted of writhing serpents. And we 
shall presently see that the tentacles of our 
Medusa (armed with poisonous whiplash cells) 
are quite as deadly as the serpent ringlets of the 
mythical one. 

Medusae do catch and swallow and digest 


*Part I of this article appeared in “4nnals and Magazine of 
pee History,” 1934, 10. Ser. 18 Vol., pp. 192-212, 2 pls., 7 
ext-6. 


fishes as many observers testify. But the pres- 
ence of fishes under the bell and even in the 
stomach-cavity does not necessarily mean that 
these fishes are the prey of the jellyfishes. They 
may be in either place for shelter and protec- 
tion. Doubt as to the inimical status of such a 
relationship was, I believe, first expressed by 
the great Cuvier. The relationship is in many 
cases a matter of doubt, but there is a consider- 
able literature dealing with the undoubtedly 
friendly protection afforded by Medusae to vari- 
ous kinds of fishes. These fishes are generally 
few under a Medusa, but William Beebe and 
John Tee-Van in their “Fishes of Port-au- 
Prince Bay, Haiti’ (Zoologica, 1928, vol. 10, p. 
11), have recorded the amazing fact that from 
under a large jellyfish they took the prodigious 
number of 304 young fishes varying in length 
from 12.5 to 47 mm. (0.5 to 1.75 in.). This 
medusa with some of the sheltered fish is figured 
by Beebe in his “Beneath Tropic Seas” (New 
York, 1928, p. 30). 

Jellyfishes do eat fishes, and in turn some of 
the fishes eat medusae; but it is in the preda- 
tory activities of the jellyfishes that we are in- 
terested here and to these we will now turn. 
And first of all it may be said that nearly all 
the writers of faunistic or general systematic 
works on the Coelenterata say that jellyfishes 
feed on fishes, but very few say “I have seen 
such and such a medusa eat a fish.” Only those 
whose observations have been at first hand, will 
be quoted. 

The jellyfish catches the fish by paralyzing it 
with the poison-cells with which its tentacles 
are thickly studded. It then enwraps the fish in 
its tentacles and transfers it to the mouth at 
the open end of the manubrium or bell-clapper. 


Tue Discovery or Tuis Hasir 


There is doubt as to who recorded the first 
observation of medusae as fish-enemies. Aristotle 
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is often so credited but the latest and most criti- 
cal English version of the “Historia Animalium”’ 
of the Father of Natural History, that of D'Arcy 
W. Thompson (Oxford, 1910), very clearly 
states that the sea-anemone is the organism in 
question. 

Lunel and others state that the Abbe Spal- 
lanzani (1776) was the first to observe a medusa 
catching a fish, and that Otto Mueller (1776) 
was the first to figure a jellyfish with a fish en- 
tangled in its tentacles. Further they allege that 
this figure has been much copied. Both state- 
ments are in error, since both apparently refer 
to the work of the old Dutchman, Martinus 
Slabber, whose figure and description will now 
be set forth. 


MEDUSA CYMBALOIDEA 
tHe First JELLYFISH FIsH-EKATER 


Slabber was so far as I have been able to find, 
the first to see, describe, and figure a medusa in 
the act of eating a fish. His observation was 
made in 1768 and ten years later he described 
and pictured this feeding in his “Natuurkundige 
Verlustigingen” (Haarlem, 1778, p. 101, pl. 
12). His figures (A in natural size, and B much 
enlarged) are reproduced as Fig. 1. herein. Since 
these are the very first, it seems well not only to 
copy the figures but to give a translation of 
Slabber’s brief statement. He thus records the 
facts concerning what he calls Medusa cymba- 
loidea—the cymbal-shaped medusa: 

As soon as I had caught it, I placed it 
under the microscope [probably a simple af- 
fair] and found that it had caught a very 
small fish [Fig. 1A shows this in natural 
size] for its prey, which could still be seen 
outside of the body [Fig. 1B]... [the fish] 
was very lively when I looked at it, and one 
could see plainly that it was being drawn in. 
This drawing-in was completed in two hours 
time and then the whole creature [was en- 
closed in the manubrium] . . . The mode of 
feeding was an interesting sight to me and 
it places me in a position to be able to 
report the real [feeding] habits of the ani- 
mal, since before I had only at best been 
able to guess at them. 

Slabber then argues that with millions of 
jellyfishes in the North Sea there must be a 
great consumption of little fishes with a cor- 
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responding reduction of fish available as food 
for man. This particular matter will again be 
referred to at the close of this article. Slabber 
concludes with an accurate and interesting ob- 
servation concerning the tentacles, when he says 
that “These streamers when stretched out have 
. a great resemblance to snakes and serve 
the jellyfish to get control of its food.” 
Slabber’s figure has been often copied. I find 
it in at least two of the works of George Brown 
under the name of “Medusa campanella.” And 
since Brown makes this synonymous with O. 
Mueller’s “Medusa hemisphaerica,’ I suspect 
that this is how Lunel and others credit Mueller 
with the first figure of a Medusa eating a fish. 
Mueller’s figure, however, is on an entirely dif- 
ferent medusa and there is no fish shown. 


OruerR AccouNts oF MEDUSAE 
AS ENEMIES OF FISHES 


Having introduced the reader to this habit of 
jellyfishes, from this point forward the data 
will be collected and set forth under the names 
of the individual medusae. No attempt will be 
made to reduce these names to synonymy, since 
my interest is in the fish-eating habit of the 
medusae and not in their classification and no- 


-menclature. 


The data contained in this article have been 
gathered from a number of widely scattered 
sources but, while isolated records of this be- 
havior are both interesting and valuable, still 
effectually to answer the question whether the 
Medusae feed on fishes, controlled experiments 
are needed. These have been made by Dr. Marie 
Lebour at the Plymouth (England) Marine Bio- 
logical Laboratory, and have been reported on 
in two excellent papers.’ 

It was realized that jellyfishes are the largest 
and most voracious feeders of the plankton or 
surface dwelling organisms and that in them 
were frequently found partly digested young 
fishes. Then the question arose as to whether 
these baby fishes were caught alive and eaten out 
in the sea under natural conditions, or whether 


1The Food of Plankton Organisms, No. 1. Journ. Marine Biol. 
Assoc. U. K., 1922, n. s. 12, 640-677, 3 text-figs.—No. II, ibid., 
1923, n. Ss. 18, 70-92, 12 text-figs. 

The second of these papers has been briefly and inade- 
quately summarized by Louis Joubin as ‘‘La Destruction des 
Petits Poissons par les Animaux du Plankton”. Bull. Soc. 
Océanogr. France, 1924, 4 ann., 380-382, 8 text-figs. 
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Figure 1. The first published figure of a jellyfish capturing a 
fish. A. Medusa cymbaloidea and the fish in natural size. 
B. The same enlarged six times to show the swallowing process. 

After Martinus Slabber, 1778. 


the jellies swallowed the half-dead fishlets in 
the crowded tow-nets. To settle this question, 
extensive aquarium experiments were carried on 
for months and careful notes and drawings made. 
Large numbers of small medusae and fishes were 
kept in jars (of 50 litres capacity) and most of 
the medusae were seen to catch and eat fishes. 
The fishes caught by the tentacles were conveyed 
to the mouth and by it ingested, and were di- 
gested in the stomach. Of little fishes, put into 
the aquarium to test the feeding of the medusae, 
some were newly hatched ones from the hatch- 
ing-jars in the laboratory and other somewhat 
older ones were from the tow-nets and the 
trawls for catching young fish. 

The observations of Dr. Lebour and other 
naturalists will now be set out under the names 
of the various medusae concerned. The scien- 
tific names will have to be used since in most 
cases there are no common ones. 


AURELIA AURITA, AN ENEMY OF FISHES 


That this widely distributed jellyfish is a 
feeder on fishes has long been known. Thus but 
two years later than Slabber, Otho Fabricius, in 
his “Fauna Groenlandica’ (1780), notes that 
Aurelia aurita feeds on little fishes, especially 
on the young of the sea-scorpion, which it 
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thrusts into its stomach. This Fab- 
ricius apparently saw with his own 
eyes. 

That Aurelia feeds on fishes seems 
to be widely believed (and probably 
known) but not until 1905 do I find 
a positive statement confirming Fab- 
ricius. In that year Prof. C. W. Har- 
gitt in his ““Medusae of the Woods 
Hole Region” (Bulletin U. S. Bureau 
of Fisheries, vol. XXIV, 1905) ex- 
pressly states that Aurelia is fre- 
quently taken with stomach crowded 
with fishes of considerable size, and 
to settle the status of the fishes he 
notes that these are often partially 
digested. 

We now come to the experiments 
of Dr. Marie Lebour at the Plymouth 
Laboratory. In the first one a young 
Aurelia measuring about 5 mm. was 
put in the aquarium on F ebruary 9. At first 
it stung the fishes with its lappets or lobes and 
enveloped them with the whole umbrella, but 
as it grew larger it caught them with the ten- 
tacles. Careful records from February 17 to 
March 30, showed that it was observed to catch 
and eat two sand-eels (Ammodytes tobianus ), 
6—7 mm. long; 8 sea-scorpions (Cottus bubalis ) 
about 5 mm. long (-+ 20 newly hatched ones in 
30 minutes on March 13); 5 worm-pipefish 
(Nerophis lumbriciformis), about 12 mm. long; 
8 young gobies (Gobius minutus) about 3 mm. 
long; and many uncounted other fishes including 
a 15 mm. dab. Then came a dearth of young 
fishes, but over four days toward the close of 
April it ate many gobies, and was ready for 
more. During May and June it ate several young 
pollack from 15 to 20 mm. long, and during 
July it ate one to three pipefish a day until near 
the end of the month when it died—possibly 
from too constant a fish diet. 

The following year (1923) Dr. Lebour con- 
tinued her experimental work. Young Aurelias 
fed freely on young fishes and those of 20—25 
mm. in diameter were found with little flatfishes 
and clupeoids in their stomachs. Those above 
30 mm. were not found to contain fishes. Why 
feeding on fishes in aquariums stopped at this 
stage is a matter for further study. 
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Another account of the feeding habits of 
Aurelia, I owe to the courtesy of Dr. C. J. Fish, 
the well-known planktonologist, who in a recent 
personal letter says that “At Woods Hole I 
have observed the young of Aurelia, even in the 
early stages, feeding on the larvae of winter 
flounders. In such places as Waquoit Bay, where 
both animals breed in abundance, Aurelia proved 
of very vital importance in depleting the flounder 
stock.” 


Mepusa pHOoSsPHOREA, A FrsH-CATCHER 


Following closely after Slabber (1778) and 
Fabricius (1780), the Abbe Spallanzani made 
known in 17938 that this medusa also catches 
fishes. In Vol. IV, chap. xvii, of his “Viaggi al 
le due Sicilie,” he records his observations on the 
phosphorescence of this medusa and states that 
he saw “. .. a little fish which had been caught 
by the viscid humor of the tentacles.” Then he 
adds that the Sicilian fishermen reported that 
this was not uncommon in the Strait of Messina. 


Ligiope scuTiIGERA, A DEVOURER OF FISHLETS 

Liriope (a fountain-nymph) bearing a shield, 
a very transparent and rather small jellyfish, 
was convicted as far back as 1859 of catching 
fishes. In that year, John McCrady gave, in the 
Proceedings Elliot Society of Natural History 
(Charleston, 1859, vol. I, p. 209), the following 
interesting testimony (unfortunately without a 
figure ) : 

It is bold and rapid in its movements and 
very rapacious. I have seen one of this 
species—so extremely diaphanous as _ to 
make the impression of nothing but a set 
of outlines—seize upon a small fish fully 
thrice as large as itself, and securing itself 
by spreading out its lips upon it, making 
them act as suckers, and then entangling 
about the poor animal its four long ten- 
tacula, hang on in this manner despite the 
violent struggles of the fish, which alarmed, 
swam violently about the jar, until at last 
apparently from sheer exhaustion, it was 
evident he was dying. At last changing 
color, the fish turned over on its side and 
expired. 


DACTYLOMETRA QUINQUECIRRA CATCHES FIsHES 


The generic name, (finger-measure) of this 
beautiful yellowish-blue medusa seems to have 
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no particular significance, but the specific name 
designates the five rays between each pair of 
sense organs. Since there are 8 pairs of these, 
there are 40 tentacles in addition to the 48 mar- 
ginal lappets or lobes. Despite these 40 tentacles 
armed with millions of nettle-cells, a species of 
clupeoid fish takes refuge under the umbrella of 
this medusa. As many as 20 little fish have been 
found under one medusa. According to A. 
Agassiz (Memoirs Museum Comparative Zoo- 
logy, 1865, vol. I, No. 2), these clupeoids are 
so much at home that, if they are accidentally 
separated from their medusa they precipitately 
rush back, adroitly dodging in between the dead- 
ly tentacles. However, in base ingratitude, they 
sometime (presumably when food is scarce) feed 
on the pendent lobes of their protector. In turn 
one of these fishes every once in a while pays the 
penalty of this ingratitude by being stung and 
eaten in turn by the medusa. Agassiz says “I 
have seen in this way three fishes eaten during 
the course of as many days.” 


Tuer Ravenous CHARYBDEA XAMAYCANA 


This formidable generic name, like many other 
zoological terms, has a very interesting origin. 
Charybdis was a ravenous woman who was trans- 
formed by Jupiter into the treacherous whirl- 
pool off the Sicilian coast. The specific name is a 
West Indian word of unknown derivation. Con- 
ant, in his work on the Cubomedusae (Memoirs 
Biological Laboratory Johns Hopkins University, 
1900, p. 7), notes the fitting origin of the name 
of his medusa, but unfortunately gives no figure 
to illustrate the following graphic account of 
the activities of this ravenous coelenterate. Here 
are his own words: | 

Some of the specimens taken [in King- 
ston Harbor, Jamaica] contained in the 
stomach small fish so disproportionately 
large in comparison with the stomach that 
they lay coiled up, head overlapping tail. 

The name, Charybdea, then, from the Greek 

. seems no misnomer. It is worth men- 
tioning that the digestive juices left the 
nervous system of the fish intact, so that 
from the stomach of a Charybdea could be 
obtained beautiful dissections or rather mac- 
erations, of the brain, cord, and lateral 
nerves of a small fish. 
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CYANEA ARCTICA, THE GIANT OF THE TRIBE 

This ‘‘arctic-dwelling’ blue jellyfish is cos- 
mopolitan in northern cold oceans and seas. It 
is the giant of the great group Coelenterata. Ac- 
cording to Hargitt (1905) its flat discoid “um- 
brella” is sometimes several feet across, while 
its tentacles are 50 or more feet long when fully 
extended. But, great as was Hargitt’s specimen, 
Alexander Agassiz saw a larger one, of which 
he writes that “I myself measured a specimen 
at Nahant (Massachusetts) the disk of which 
had attained a diameter of seven and a half 
feet, the tentacles extending to a length of 120 
feet.” Furthermore, this great medusa is multi- 
tentaculate, having according to A. G. Mayer 
about 800 tentacles. 

This great jellyfish must be a voracious feeder 
and numerous fishes must be caught in these 
many long sweeping tentacles. Hence one is 
prepared for Hargitt’s statement that these 
great Cyaneas “are often found with their stom- 
achs filled with fish of considerable size, some 
of which are often in a partially digested con- 
dition.” 


CYANEA CAPILLATA CAUGHT IN THE ACT 


This blue jellyfish with many hair-like ten- 
tacles is also a fish-catcher, and this habit has 
been recorded in a series of photographs show- 
ing the stages of capture of the fish. This is most 
fortunate for there is a great paucity of figures 
showing this habit in larger medusae. These 
voracious activities of Cyanea capillata will now 
be shown in the figures referred to (Figs. 2 to 
5 herein). These are made from photographs 
by C. O. Bartels at Kiel and published in his 
book appropriately entitled “Auf frischer Tat” 
— Caught in the Act’—(Part I, Stuttgart, 
1910, series 15). These figures studied in se- 
quence make the capture of the fish so clear that 
little explanation is needed. The Cyanea photo- 
graphed was a comparatively small one, only 
about 214 inches in diameter. A larger one 
would not have been so easy to photograph. 

In Fig. 2 (Bartel’s No. 1) we see that a pipe- 
fish swimming by a jellyfish strikes two or three 
tentacles. The batteries of nettle-cells on these 
erupt and throw out on the fish many nemato- 
cysts and much poison. The fish struggles but 
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becomes entangled in more tentacles as may be 
seen in Figure 8 and is drawn nearer the mouth. 
In Fig. 4 all resistance on the part of the fish 
has seemingly ceased, and, suspended in the ten- 
tacles as if in a net, the posterior part of its 
body is brought closer still to the mouth of the 
jelly. Finally, in Fig. 5, the tentacles are seen 
almost completely retracted, and the fish, en- 
veloped in these, is drawn up under the um- 
brella and close to the mouth of the Cyanea. 
It should be emphasized that these figures are 
copied from photographs—the only ones ever 
made of this phenomenon, so far as I know. 


GONIONEMUS MURBACHH, A FIsH-CATCHER 


This small medusa (its bell attains a diameter 
of only 15 to 20 mm.) is very common at Woods 
Hole, Massachusetts, where it has been much 
studied. Professor H. F. Perkins states that 
though small, it is a deadly foe to all baby 
fishes that cross its path. In a letter he gives 
in detail how one medusa captured and ate a 
fish. He placed in an aquarium a small Fundulus 
and eight mature medusae measuring from 12 
to 18 mm. across the bell and accurately timed 
their reactions. Here is what took place: 

It took eleven minutes for the fish to 

blunder into a medusa. In six minutes more 
it was completely wrapped up in its hostess 
and all struggles had ceased. The medusa 
immediately applied its lips to the fish and 
in seven minutes had succeeded in engulfing 
it. The camera was ready and the specimens, 
one inside the other, were transferred to a 
small dish and photographed with the cam- 
era pointing vertically downward at the 
medusa. The last sign of any contents in 
the stomach was seen as late as six hours 
afterwards, and this was a piece of the 
backbone of the fish. 

Professor Perkins has kindly loaned me the 
negative, but since he had no way of lighting 
the specimens from beneath and since the fish 
was obscured by the thickness of the disk of the 
medusa, the negative is very “thick.” The Fund- 
ulus shows up in it as such a dark mass that 
no details can be made out and hence it hardly 
seems necessary to reproduce it herein. 

Perkins writes further that he saw another 
capture. A little pipefish was dangling from the 
manubrium of a Gonionemus which had suc- 
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Figure 3. (Left) The many-ten- 

tacled Medusa catching a fish— 

II. Caught by more than a score 

of tentacles the pipefish is drawn 

to the Medusa. After Bartels, 
1910. 


Figure 2. (Below) The Hairy 
Medusa, Cyanea capillata, catch- 
ing a fish—I. A pipefish swim- 
ming by is caught by three ten- 
tacles. After Bartels, 1910. 


Figure 4. (Above) Cyanea capil- 
lata catching a pipefish—III. The 
anterior part of the fish’s body 
is free, but the hinder half is 
enclosed in a meshwork of ten- 
tacles. After Bartels, 1910. 


Figure 5. (Right) Cyanea catch- 
ing a pipefish—IV. The pipefish 
now securely enmeshed in the 
tentacles is drawn close to the 
mouth. After Bartels, 1910. 
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Figure 6. Young Aequorea feeding in an aquarium. A. A pipe- 

fish is snared by five tentacles. B. ‘'wo pipefish in a curi- 

ous head and tail position in the stomach of the medusa. 

C. An Aequorea with the stomach filled with blennies. After 
Lebour, 1923. 


ceeded in swallowing only the head. Apparently 
the medusa satisfied its hunger, for presently 
it dropped the fish. 

Other like observations have been made on 
Gonionemus at Woods Hole. Thus Prof. R. M. 
Yerkes noted that among other things it ate 
small fishes, and in a letter to me he writes that 
he saw this take place a number of times. This 
is confirmed by Hargitt (1905), who states that 
Gonionemus and other small medusae often 
“gorge themselves with fry frequently too large 
to be swallowed.” 


THe I[cHTHYOPHAGOUS AEQUOREA 
Two of these flat-disked medusae (species not 
determined), 32-40 mm. in diameter were put in 
the aquarium. They caught their prey with their 
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tentacles (about 180 mm. long) and ate young 
blennies, pipefishes and Lepadogasters. The 
pipefishes were their especial piéces de resist- 
ance, one to three being eaten every day. Fig. 
6A shows how a pipefish was caught by 5 ten- 
tacles. In Fig. 6B is shown a particularly neat 
head-and-tail arrangement of two others in the 
stomach of an Aequorea. The medusa shown in 
Fig. 6C is filled chock-a-block with blennies, and 
while digestion goes on it is quietly resting with 
retracted tentacles. 

This data and much of that to follow are 
from Dr. Lebour, unless stated to the contrary. 


ARACHNACTIS BOURNE! CaTcHeEs FISHES 


Bourne’s spider-rayed medusa is so named 
from the long threads protruding from between 
the tentacles and used to catch little fishes. 
Dr. Lebour (1922) saw one catch a young sole 
and saw young sea-scorpions and blennies in its 
stomach. So it also must be put down as an 
enemy of young fishes. No figure is given. 


BouGAINVILLEA BRITANNICA A FISHERMAN 


This British medusa, from a genus named for 
the great French navigator and explorer, Bou- 
gainville, is also a feeder on young fishes, as 
may be seen in Fig. 7. This very small medusa 
from the tow-net had caught a young sand-eel 
very much larger than itself, and with its lips 
tightly appressed was holding it fast when 
sketched. It must be put down as a feeder on 
little fishes. 


Figure 7. The British Bougainvillea eating a baby sand-eel. 


The little medusa holds the much larger fish securely. After 


Lebour, 1923. 
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Figure 8. The Golden Sword Medusa with two captured 
pollack. The fishlets are held fast by Chrysaora isosceles. After 
Lebour, 19238. 


CHRYSAORA ISOSCELES FEEDS 
oN FISHES 


This formidable name means 
the three-edged golden sword, 
probably in reference to the 
bright chestnut-brown tentacles 
of the medusa. It also is a dan- 
gerous foe to little fishes as Fig. 
8 shows, for in the one figured 
are contained two small pollack. Specimens of 
this medusa were also seen (during both seasons ) 
to feed on little cottids, blennies of two or three 
kinds, gobies, rocklings and even sticklebacks. 
They ate other plankton but preferred fishes— 
of almost any kind. The jellies measured about 
25 to 60 mm. across, while the fishes were from 
25-35 mm. long. Chrysaora is very voracious, 
rapidly catching fishes until the stomach is full 
—sometimes as many as four of the larger fishes 
were caught consecutively and within a few 
minutes. 


CosMETIRA PILOSELLA A IF IsH-EATER 


That the hairy (or many-tentacled) Cosmetira 
is well named, is shown in Fig. 9 where one is 
seen trying to swallow a Ctenophore (comb- 
jelly) quite as large as itself and has snared 
a little wrasse (Labrus) which would itself make 
a full meal for the 15-mm. medusa. The medusa 
also caught young cottids and Lepadogasters. 
When ready to feed, its tentacles are long and 
whiplash-like, but when digesting the prey they 
are very much contracted as’ the figure shows. 
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Figure 9. The Hairy Cosmetira a fish- 
catcher. A fishlet has been snared by 
the tentacles and a comb-jelly is held 
by the mouth. After Lebour, 1923. 
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Figure 10. The Wave-riding Laodicea a fish-feeder. Three 


young blennies are seen in the stomach. After Lebour, 1923. 


Tuer Voracious LaopIcEA 
UNDULATA 


The wave-riding Laodice is 
also a fish-eater. The one de- 
jo@ueel im Iie, 10 (Cenroa 1i sien, 
wide) while in the aquarium 
“ . . . caught and ate several 
young blennies, Blennius pholis, 
catching them quickly one after 
the other with its outstretched tentacles, until 
the stomach was full.” At least three are con- 
tained in the stomach as shown in the figure. 


OBELIA GENICULATA AN ENEMY OF FISHES 


The Obelia with bent or jointed knees (re- 
ferring to its whiplash-like tentacles) is very 
small, the one in the aquarium measuring but 
4 mm. in diameter. It was not seen to catch 
small fishes, but from tow-net captures Dr. 
Lebour proved its fish-eating habits. Two con- 
tained young whitings, one a clupeoid, and three 


The Obelia with 


is a miscellaneous feeder which 


had captured baby dragonets. 
“bended knees” 
includes fishes in its diet. No figure was drawn. 


PHIALIDIUM A DESTROYER OF YOUNG FISHES 


The bowl-shaped medusa (so the name trans- 
lates) was seen by Dr. Lebour (1922) to catch 
fishes as Fig. 11 shows. Directly a fish struck a 
tentacle it was benumbed and, several tentacles 
and the umbrella helping, was carried to, the 
mouth. If there was difficulty the jelly would 
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turn upside-down and the fish would be dropped 
into the manubrium. Sometimes a strong fish 
would break away, and sometimes as much as 
40 minutes were consumed in getting the prey 
to the mouth. In this way Phialidium (species 
not determined) was seen to eat young sea-scor- 
pions, sand-eels, armed bull-heads, soles, blen- 
nies, gobies, clupeoids and wrasses. Various 
other plankton were eaten but fishes were seem- 
ingly preferred, and were digested in 5—6 
hours. 

Of similar habit on this side the water, Dr. 
C. J. Fish writes that: 

During the year 19382, at the height of 
the herring spawning season in the vicinity 
of the Bay of Fundy, it was found that 
Phialidium formed an important enemy of 
the fry. For example, on our August cruise, 
at one station in the Bay of Fundy, 356 
herring larvae were taken, 16 of which were 
in the stomach of Phialidium and 538 others 
showed signs of being partly digested be- 
fore being released, probably in the net. 


Tue Ever-HUNGRY RATHKEA OCTOPUNCTATA 


Rathke’s eight-spotted medusa (named for the 
distinguished German zoologist), kept in Dr. 
Lebour’s aquarium, never ate fishes but those 
from the tow-nets were often found attached to 


Figure 12. The Eight-Spotted Rathkea a fish-catcher. A. A very small medusa 

with its mouth has laid hold of a young herring many times larger than itself. 

B. A medusa is holding a young sprat in its manubrium. C. One of a group of 
medusa-buds has captured a young sprat. After Lebour, 1923. 
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Figure 11. Phialidium snares a fish. Two tentacles hold the 
fish securely. After Lebour, 1922. 


fishes, and continued to feed when placed in con- 
tainers. In one case a small specimen had caught 
a baby herring many times too large for it, and 
infinitely too great to be taken into the mouth 
(Fig. 12A), but nevertheless was clinging fast 
to it with its labial tentacles. In another, which 
had medusa-buds on its manubrium, one of these 
buds had caught a young sprat as shown in 
Fig. 12C. Another had a young sprat sticking 
out of its mouth—see Fig. 12B. A few other 
records are young sprat in 
two, young herring in one, 
unidentified clupeoids in six. 

The voracious Rathkea 
does not seem to mind 
tackling a fish much larger 


than itself. 


SAPHENIA GRACILIS CATCHES A 


PIPEFISH 


The graceful Saphenia is also 
a fish-feeder as Fig. 13 portrays. 
Here the medusa has caught a 
pipefish (these various medusae 
seem fond of pipefishes) with a 
double turn of its manubrium. Ap- 
parently this would securely have 
held the fishlet, but one is glad to 
have Dr. Lebour say that after a 
lengthy struggle the little pipefish 
got away. Other prey was taken 
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Figure 13. The graceful Saphenia with its prey. A pipefish is 
held by a double turn of the manubrium—a most unusual use 
of the bell-clapper. After Lebour, 1923. 


with the manubrium, which was very flexible and 
seemed to be provided with stinging cells. The 
use of the manubrium as a lasso for little fishes 
is a most unusual one, never noted for any other 
medusa. 


STEENSTRUPIA RUBRA A FISHERMAN 


The red medusa of Steenstrup (a _ well- 
known Danish naturalist) was never seen by 
Dr. Lebour to feed in the aquarium, but tow- 
net records show several full of fish-eggs, while 
two other contained young sand-eels and one 
a young clupeoid. Hence they are not merely 
general plankton-feeders but fish-eaters also. No 
figure was given. 


Tuer Voracious TuRRIS PILEATA 


The spotted turret- or mitre-shaped medusa 
is also a fish-catcher as Dr. Lebour’s figure 
(No. 14 herein) shows. This particular speci- 
men has a little sea-scorpion caught on a ten- 
tacle. By vigorous efforts, lasting ten minutes, 
the fish broke the tentacle off and ran away 
with it. The two cottids in the manubrium 
were not so fortunate. This turret-medusa is very 
voracious—it caught, ate, and digested (after 
several days) a young squid larger than itself. 

Experiments in 1923 showed Dr. Lebour that 
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Turris pileata is a dangerous medusa to keep in 
an aquarium since it is both omnivorous and 
extremely voracious. Two from the trawl for 
taking young fish contained little whitings longer 
than themselves. In Fig. 15, one of these med- 
usae is shown stretched to a length of 25 mm. 
with the little whiting almost completely filling 
the stomach. Another contained a 17 mm. whit- 
ing. Of two others one contained a young cot- 
tid, the other a little dragonet. 


LINUCHE UNGUICULATA A FISH-KILLER 


Next to be recorded as a fish-eater is that 
medusae noted by William Beebe in his “Be- 
neath Tropic Seas” (N. Y., 1928, pp. 21-23) 
as thimble or finger-nail jelly. When brought 
in to the laboratory, “Not only did they paralyze 
and engulf some of the small fishes which I had 
been at pains to capture and unwisely place in 
the same compartment, but they somehow chose 
only the more succulent portions, rejecting the 
heads and tails.” Next day when diving out on 
the reef in Port-au-Prince Bay, Haiti, Beebe saw 


Figure 14. The Turret-Medusa a capturer of young fish. Two 
sea-scorpions are held in the mouth and another has just been 
snared by a tentacle. After Lebour, 1922. 
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thousands of these thimble-jellies and observed 
that in a number he could make out the outlines 
of the bodies of very small fishes. 


TAMOYA HAPLONEMA CATCHES FISHES 


In Port-au-Prince Bay, Haiti, Beebe (op. cit., 
pp. 85-86) found many medusae of this genus 
and species. These are akin to Charybdea, 
noted earlier, and have similar habits. They not 
only acted as hosts and protectors for small 
“Bumpers” (Chloroscombrus chrysurus) but fed 
on them as well. He saw live fishes within the 
jellies and he also “saw four of these fish which 
were killed by the nettle lariat, three of them 
already drawn well inside the mouth. The fourth 
I saw caught, and after a terrific struggle it 
managed to snap free, but sank dying in the 
water.” | 


TIMA FORMOSA AN ENEMY OF FISHES 


For data on the fish-killing habits of this 
medusa, I am indebted to the courtesy of Dr. 
C. J. Fish. He writes that: 

In 1924, in Massachusetts Bay, at a time 
when the sand-eels were filling the waters 


Figure 15. The Turret-Medusa with a young whiting. To accom- 
modate a fish longer than itself, the medusa has narrowed and 
elongated its bodv. After Lebour, 1923. 
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A Pleurobrachia endeavoring to engulf a little 
flounder and becoming everted in the process. After Master- 
man, 1897. 


Figure 16. 


with fry, Tima formosa was taken in almost 
every haul with from 2 to 3 sand-eels (rang- 
ing from 20 to 25 mm.) in the manubrium. 
These could not have been taken after the 
specimens were confined in the plankton 
bucket as in each instance the specimens 
were partly digested. 


PLEUROBRACHIA A FLOUNDER-CATCHER 


McIntosh and Masterman in their “Life- 
Histories of British Marine Food-Fishes”’ (Lon- 
don, 1897, p. 61, fig. 11) state that jellyfishes, 
particularly those of this genus, are very fond 
of post-larval fishes and thus play a part in 
keeping down their numbers. Illustrative of this 
is their Figure 11 (Figure 16 herein) showing 
this jellyfish endeavoring to ingest a deep-bodied 
baby flounder larger than itself. The struggles of 
the little fish have caused the jelly to become 
turned inside out, a thing possible because of 
the simple organization and marked distensibil- 
ity of the coelenterate. The representation is a 
rather weird one, but its authenticity is attested 
by the fact that it was drawn by Masterman 
himself. 


Tue EFFectT ON THE FISHERIES OF THE 
DEPREDATIONS OF MEDUSAE 


Dr. A. G. Mayer in his “Medusae of the 
World” (1910) listed 737 species of Medusae 
(mainly marine). Of these forms, 27 are shown 
in this article to be fish-eaters, and presumably 
hundreds of others have like habits. In fact there 
is little reason to doubt that all of them may 
catch and eat small fishes. Then when one re- 
calls the billions of Medusae large and small 
in the oceans one must believe, on the basis of 
the data set out above, that these animals play 
no small part in restricting the fish-food supply 
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of mankind. Most of these abounding medusae 
are small but others are very large as Hargitt 
and Agassiz state. The great abundance of large 
medusae is well known to those who have been 
much about the sea. 

Martinus Slabber, apparentiy the first man to 
see and describe a medusa in tiie act of catching 
a fish, was also the first to remark (1778) on 
the effect on man’s food supply of the fishing 
habits of the jellyfishes. He comments upon the 
countless numbers of jellyfishes in the sea and 
then says: 

One here sees clearly that, however small 
the jellyfishes are, they are very harmful 
to the fishes since according to the increase 
in size of the jellyfish they catch larger 
fishes. By the great numbers of jellyfishes, 
which use the fish as food, an astonishing 
number of fishes must be swallowed as food 
as has been revealed by my observation of 
this small jellyfish. 

The more or less occasional observations of 
various authorities quoted herein are cumula- 
tive in their evidence that medusae (mainly 
adults) feed freely on fishes. Then Dr. Lebour’s 
careful experiments and observations of these 
habits in young medusae must convince the most 
skeptical that the innumerable hordes of jelly- 
fishes, young and old in the sea must be respon- 
sible for a tremendous mortality in the young 
fish population therein. Then must be added the 
observations of Dr. Fish covering many years 
of work with vast collections of plankton. He 
states, with reference to three forms only, for 
which he had data immediately at hand where- 
with to answer my inquiry, that Aurelia, Phial- 
idium, and Tima “proved of very vital impor- 
tance in depleting the flounder stock,” in ravy- 
aging the hordes of young sand-eels, and in 
taking heavy toll of young clupeoids. Dr. Fish 
purposes, when time and opportunity permit, to 
bring together for publication his extensive first- 
hand observations covering many years on the 
fish-feeding habits of medusae. His paper will 
be awaited with much interest. 


Mucu Data on COELENTERATES 
Starting out on this study with but few refer- 
ences, I have been surprised at the large number 
of records of Coelenterates as feeders on fishes. 
First were set off, as article I of this series, the 


doings of Hydras and Colonial Hydroids; and 
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now, instead of including all the higher Coelen- 
terates in a second paper, I have been forced 
to limit the story to the Medusae only. There is 
still left enough data on other animals of this 
great group to make one or more additional 
papers before the story is finished of “Coelen- 
terates as Enemies of Fishes.” 


+o 

Another Reservoir for the Aquarium: In July 
1908, the Aquarium put into operation a reser- 
voir holding 100,000 gallons of pure sea water 
brought by steamer from the Ocean. The marine 
exhibits of the institution could no longer be 
maintained in the brackish and polluted water 
pumped from the harbor. This stored sea water 
system has been in highly successful use ever 
since, losses due to foul water being eliminated. 

The Aquarium will soon use a similar stored 
water system for its fresh water exhibits. For 
many years the fresh water supply drawn from 
the City system has been discolored during the 
winter months, although satisfactorily clear in 
summer. This turbidity is caused by a fine semi- 
colloidal suspension of clay that in no way in- 
terferes with the potability of the water. It does, 
however, seriously interfere with visibility and 
cannot be removed by any ordinary or practic- 
able filtration because of the microscopic size of 
the particles. 

A reservoir for the storage and control of 
the fresh water required for the Aquarium is 
now under construction by the Civil Works Ad- 
ministration, funds previously sought for this 
purpose not having been secured. Half of the 
living exhibits of the Aquarium represent forms 
of life inhabiting fresh waters. The presence 
of clear water in the tanks devoted to them will 
relieve the institution of a serious drawback. 
The entire system is being constructed of non- 
metallic materials which are much more satis- 
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factory for such purposes. 


Air Transportation of Fishes: The interest in 
small tropical fresh-water fishes suitable for 
domestic aquaria continues to increase, and com- 
petition for new specimens is keen. 

The planes of the Pan-American Airways, fly- 
ing across South America, carry shipments of 
these fishes on every flight from Manous to Para, 
where the fish are conditioned for transportation 
to New York, the center of distribution—C.W.C. 
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Some Notes on the Curious Behavior of Two Gymnotid Eels 
from South America: 


Sternarchus albifrons (Linnaeus), from a tributary of the River Amazon, and Gymnor- 
hamphichthys hypostomus Ellis, from a small stream near Para, Brazil, captured 
by Mr. Karl Griem and recently acquired from him by the New York Aquarium. 


C. W. Coares 


F any credence can be placed in the supersti- 

tions of South American Indians, a rather 
remarkable fish has recently arrived at the 
Aquarium from Brazil, bringing with it the spirit 
of some dead person or a personal devil, either 
or both of which are supposed to inhabit its 
body. 

Although of wide distribution, ranging from 
the Orinoco in Venezuela to the Rios Paraguay 
and Parana in Brazil, and reaching more than 
one foot in length, it is seldom seen. Travelers 
interested in such matters inform us that they 
have not found more than four or five natives of 
the whole territory who have ever seen one. 
Scientific observations are equally sparse, for in 
spite of the somewhat extensive fishing in these 
waters by representatives of museums and simi- 
lar institutions, only four had been recorded by 
1923. Most of the local Indian tribesmen seem 
to know it, by reputation at least, and it has at 
least three Indian names. The Guianan version 
of these is “Cheeogaa,” the Brazilian, “Tovira 
cavallo,” and the Indians of the region near 
Cuyaba call it “Man tschiogaa.”’ 

The fish is of a lovely velvety blackness with 
a light-colored line running from the mouth over 
the top of the head and along the back to almost 
half-way down its body. Two broad bands of a 
similar light color completely encircle the body 
near the tail, the one nearest the tail being the 
narrowest. These bands and the stripe are re- 
corded as ranging from rose-pink to red. In the 
specimen received at the Aquarium they are all 
pale gold. Records also give the eye color as 
bright red, turning to bright china-blue in pre- 
servative, but the color of the eye of our speci- 
men is jet black and it is almost impossible to 
distinguish where the eye is, so similar is it in 
color to the skin of the animal. 

The shape of the fish is graceful, as are all its 
movements. Roughly eel-shaped, there is a 


broad anal fin extending from just below the 
head to the tail. This fin is quite black except 
where it is crossed by the two bands referred 
to previously. The pectoral fins—large and well- 
rounded—are also jet black. 

The whole appearance of the animal is very 
attractive, and there is nothing about the fish 
which would indicate any traffic with the nether 
regions, unless it is the fact that the creature 
habitually swims on its back or side, or “stands” 
for hours motionless, on its tail, or swims with 
equal facility backwards or forwards. It is un- 
likely, however, that even these peculiarities can 
be the cause of its unsavory reputation if we are 
to believe in its extreme rarity, for in the few 
times it has been viewed by natives, and the four 
or five times captured or killed by scientists, 
such odd positions of rest and Jocomotion would 
scarcely be observed. At least they are not men- 
tioned anywhere. There is also no mention of 
the fish ever having been exhibited alive before. 

With the Stenarchus, Mr. Griem brought back 
to us several specimens of Gymnorhamphichthys 
hypostomus Ellis. These fish were between four 
and a half and six inches long, and were taken 
in a small forest stream in the vicinity of Para, 
Brazil. They were translucent; almost trans- 
parent. So much so, in fact, that the vertebral 
column was clearly seen. A fine black line ran 
from behind the head to the tail parallel with 
the backbone, and about half-way between it and 
the lower margin of the body. Another broader 
line ran almost along this edge, and the two 
lines were connected by a series of fine striations 
about one-eighth of an inch apart. These lines 
are not visible in alcoholic specimens. 

As with all the members of this family (Gym- 
notidae) the head and intestines are situated 
closely together and are not longer than about 
one-fifth of the total body length. The anal fin, 
which is also transparent, is broad—almost as 
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Stenarchus albifrons. The position, with the nose not quite touching the surface of the 

water, is characteristic. The head of Gymnorhamphichthys hypostomus, sticking out of 

the sand, is just visible to the left of the upper band on the tail of Sternarchus. 
Photo by S. C. Dunton. 
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broad as the body in parts—and extends from 
just below the head to about one inch from the 
tail proper. This fin is in constant motion 
whether the animal is swimming or not. 

The fish spent all the daylight hours buried 
in the sand at the bottom of the aquarium, only 
coming out into free water at dusk. Our obser- 
vations tally with Mr. Griem in this, that the 
fish makes its first appearance above the sand 
at about seven o'clock in the evening, whether 
or not an artificial light was kept burning con- 
tinually. If the sand was raked over, the fish 
might be driven out into the water, but it would 
immediately arch its “neck,” and with the body 
held stiffly and the anal fin vibrating rapidly, 
make little rushes at the sand at the bottom of 
the tank. For some reason one spot was prefer- 
able to another although the sand was of the 
same texture and looseness, as far as we could 
judge. After several gentle dives at the sand, 
during which the nose of the fish would enter 
the sand perhaps a quarter of an inch and then 
be withdrawn, the fish would dive into the sand 
with the utmost ease and rapidity, wriggling 
forward until the last vestige of the slender tail 
had disappeared. Not always, but frequently, 
the nose of the creature would reappear, stick- 
ing out about one-eighth of an inch above the 
sand where it would remain all day unless dis- 
turbed. When the nose was visible the eyes of 
the fish might also be observed. From the move- 
ments of these, the fish seemed to be taking a 
deep interest in what was transpiring. 

As many as fifteen different attempts to find 
some suitable spot in which to burrow were ob- 
served. If the fish was disturbed near the tail, 
it would first of all try to wriggle under the 
surface of the sand out of reach, but if the dis- 
turbance was persistent the fish would suddenly 
appear and after swimming about the tank for 
a few seconds, would go below again. If the 
disturbance took place near the head of the fish, 
it would reappear tail first. On no occasion was 
the fish observed above the sand of its own 
volition while it was light, except when it was 
ill and about to die. However, fish kept in a 
dark tank would sometimes be found swimming 
above the sand, only to disappear immediately 
a light was turned on. This was during the day- 
time. A light turned on at night was apparently 
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unnoticed, the fish proceeding with their meals 
of small worms quite indifferently. 

All of the fish we received died after a short 
while for reasons we were unable to identify, 
for the water in which they were kept was the 
water in which they were captured, and the sand 
was brought from their own streams. The food, 
Tubifex worms, were also the same as they ap- 
parently were in the habit of catching, and 
the manner of demise was the same in each case. 
The fish would be observed above the sand for 
increasing periods during the day and the next 
morning be found dead. 


+_@->- 


Black Tail of ‘Trout and Salmon 


Ross F. NiGrReEvui 


“OST of us are familiar with the ability of 

_ certain fishes to change their color. Func- 
tionally, this reaction is due to the contraction 
and expansion of pigment cells (chromato- 
phores!) which are under the control of the 
sympathetic nerves. Thus, if a flounder is placed 
in a tank with a white background, all of the 
black pigment cells will immediately contract 
and the fish will appear pale. If the fish is 
placed in a tank with a black background, the 
cells will expand and the fish will take on a 
darker color. When placed in a tank with a 
black and white bottom, the fish will tend to as- 
sume this black and white coloration by expand- 
ing certain groups of cells and contracting others. 
It is interesting to note that the above reaction 
depends entirely on vision. A blind fish cannot 
vary its color with the environment. 

For the past several years trout and salmon 
hatched and reared in the Aquarium have shown 
a condition in which the black pigment cells 
(melanophores) of the tail region become more 
or less permanently expanded. As a result about 
25% of the fishes that have been successfully 
reared appear with a “black tail.” This abnormal 
coloration first makes its appearance in 5-6 
month old fingerlings, and in fully grown trout 
one-fourth to one-half of the body is thus af- 
fected. In year-old salmon it extends forward, 
midway from the tail fin and the posterior bor- 


der of the dorsal fin. 


1Nerves which contrel organs that function unconsciously. 
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A rainbow trout (Salmo irideus) hatched and reared in the Aquarium, showing a typi- 
cal “black tail.” This fish is about twelve inches long and two years old, and is normal 
in other respects. Photo by S. C. Dunton. 


Preliminary observations as to the nature of 
this condition have shown the following: (1) 
that an injection of a small dose (0.1 cc.) of 
adrenalin, or the application of the drug directly 
on the affected area, will cause a contraction ; 
(2) placing the fishes with the black tail in a 
tank with a white background does not cause a 
contraction of these pigment cells, but those of 
the trunk and head readily contract; (3) plac- 
ing them in a tank with a black background will 
cause all of the black pigment cells to expand, 
but the black tail can still be distinguished. Be- 
cause of such reaction it was thought that the 
condition might be one of melanosis or over- 
production of pigment cells, but a comparative 
count of the pigment cells in an area about | 
mm. sq., in both black-tail and the tail of a normal 
fish, showed very little difference in the number 
and size of cells. (4) All of the black pigment 
cells will contract on the death of the fish. 

The black-tail of the Aquarium fishes must not 
be mistaken for a somewhat similar condition 
associated with a disease known to the German 
investigators as “staggers,” which is caused by 
Primarily, this parasite 
affects the organ of equilibrium, resulting in 
peculiar gyrations; secondarily, it becomes lo- 


a specific parasite. 


calized in the tail and forms nodules which 
press on the sympathetic nerve fibers that control 
the pigment cells in this region. This results in 
the appearance of a black-tailed condition. But 
in this case the. nerves controlling the muscles 
are also affected, so that eventually the tail 
atrophies, invariably causing the death of the 
fish. 

Examinations for such an infection in Aquar- 
ium fishes affected with the black tail gave nega- 
tive results. These specimens are normal in their 
behavior, and some of the adult trout, weighing 
about three pounds, still show the condition. 
Mr. H. Dixon, of the Aquarium staff, who has 
observed this phenomenon for a number of years, 
claims that some of the fishes have reverted to 
the normal pigmentation. 

From the above analysis, it may be concluded 
that the black tail of the trout and salmon in 
the New York Aquarium is due to a more or less 
permanent paralysis of the nerves controlling 
the posterior pigment cells. The basic cause of 
the paralysis has not yet been determined. At 
this writing its determination represents one of 
the innumerable problems that concern those 
charged with the maintenance of a satisfactory 
collection of living fishes. 
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The ‘‘kiss’’ of the Kissing Gourami. The enlarged lips are contracted and not visible 
except at this time. Photo by S. C. Dunton. 


White Kissing Gourami 
C, W. Coates 


PAIR of Kissing Gourami, Helostoma 

temmincki Cuvier and Valenciennes were 
recived by this institution in exchange with Rot- 
terdam Aquarium. One pair of this species had 
already been received from the same source—a 
large, full-grown pair which had been on exhi- 
bition in Rotterdam for three or four years be- 
fore their transfer to New York. This first pair, 
which antedated the arrival of specimens of the 
species commercially, achieved world-wide notice 
through motion pictures which were taken of 
the curious “kissing’’ indulged in by the fish. 
However, the first pair were of the type colora- 
tion of the species, a sort of brassy green-brown 
with darker lateral stripes throughout the body. 
The second pair are a very pale pinkish white, 
which changes according to the angle at which 
they are viewed, into a greenish, yellowish, or 
brownish silver. The actual colors are quite pale, 
and the fish well deserves the designation of 
“white.” 


Other than this pair, there are no records of 
any fish of the species of this color ever being 
exhibited, or, indeed, caught, and we are in- 
debted to Dr. Kuiper, Director of the Rotterdam 
Aquarium, for his generosity in allowing us to 
acquire such rare specimens. , 

The “Kiss,” which is such a curious develop- 
ment in fish behavior, is performed when both 
fish extend the lips of the sharp, slightly super- 
ior mouth into broad rings, and both fish swim 
or hover in the water with their lips in close 
contact for a considerable period. ‘This may last 
as long as twenty-five minutes, or just a few 
seconds, but the longer periods are more usual. 
For periods of several weeks no kissing may be 
observed, while at other times the fish may be in 
juxtoposition several times a day. 

The biological significance, if any, is not un- 
derstood, but observation indicates some repro- 
ductive connection, for the larger of the two 
which is the male, apparently, may be seen dur- 
ing the times when the “kissing” takes place, to 
be driving the other which usually tries to swim 
out of the way. When the larger approaches too 
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closely, the smaller turns to face it and extends 
the lips in the characteristic gesture. If the 
larger touches the lips, either a “kiss” or a turn- 
ing away takes place, but if the smaller does not 
turn in time and extend her lips, she will suffer 
a severe bite. Younger specimens under observa- 
tion seem to bear out the idea of courting activ- 
ity, or at least sex recognition, for when the 
same driving takes place between two males of 
different sizes, the “kiss,” when made in time, 
is of the briefest duration and is immediately 
followed by an attack by the larger. 

These white specimens, which have a little 
color as has been noted, and dark blue or black 
eyes, are not pure albinos in the accepted sense 
of the word and are the third species of Laby- 
rinth fishes to come to notice as developing light 
strains. The first was the “Betta Cambodia,’ a 
pinkish white strain of the popular and colorful 
Betta splendens. This strain, either naturally or 
through too much cross-mating with colored 
members of the species, does not breed true but 
throws off large proportions of variously colored 
fish in each brood+. Usually, too, some if not all 
of the fins are tinted, sometimes richly. The sec- 
ond species of the family to develop white strains 
was Macropodus opercularis, the attractive Para- 
dise Fish of Southern China. A few specimens 
of these White Paradise Fish are undoubtedly 
albinos, for the eye is pink, and apart from a 
slight flesh-pink tinge throughout the body, the 
fish is colorless. However, the vast majority of 
the White Paradise are by far not complete al- 
binos, for they display slightly shaded bands 
across the body, in place of the characteristic 
red or blue lines of the ordinary fish, and a dark 
blue or black eye, as in the White Kissing 
Gourami. 


African Fishes: Through the courtesy of the 
American-South African Line, a regular ex- 
change system of fishes has been built up be- 
tween the East London Aquarium, South Africa, 
and this institution. The fishes are transported 
by Mr. A. M. Vida, radio operator of the M/s 
City of New York, with the aid and cooperation 


1This finding is based on numerous broods of the fish in this 
institution and is contradictory to that of Goodrich and 
Mercer, (Science 79 (2049) : 818, April 6, 1934) who state that 
Cambodia always breed true. 
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of Captain George M. Wauchope and Chief Of- 
ficer Paul S. Maguire. 

Many valuable and rare specimens have ar- 
rived safely in New York on this modern fast 
liner, including zebrafish Pterois volitans; lung- 
fish Protopterus annectens; mudspringer Pert- 
ophthalmus koelreuteri, and blackfooted penguins 
Spheniscus demersus. In return the New York 
Aquarium has sent specimens of local and West 
Indian fishes which are highly valued in South 
Africa. 

The officers of the ship capture fishes, in addi- 
tion to those exchanged, and the Aquarium col- 
lection has been enriched by many spectacular 
and otherwise unobtainable specimens from the 
Island of St. Helena, Durban, South Africa, 
Portuguese East Africa and the Pungue River. 

The ship has been equipped by the Aquarium 
with a number of tanks of different sizes, and 
an air pump. Most of the tanks are arranged 
around the back of the radio room. Here they are 
under the constant supervision of Mr. Vida, who 
is most active in the care of the creatures. 
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Amazon Fishes: 'The Aquarium received one 
specimen of Pirarucu, Arapaima gigas, from 
Marajo Island, Brazil, during February, 1984. 
This fish, which was a little over two feet long, 
was the sole survivor of five which were sent 
here; the other four, unfortunately, dying of 
cold in the harbor before they could be remove 
from the ship. ‘ml 

The specimen which arrived alive seemed to 
take kindly to its aquarium. It showed an intense 
interest in its surroundings, rather unusual in 
fishes, and was particularly interested in the 
flame of a match near the glass of the aquarium, 
following the flame about as it was moved. We 
were in hopes of keeping it alive until it reached 
full size—about fifteen feet long—but the fish 
did not live for more than one month, dying 
probably from the delayed effects of the severe 
chill it received on the ship. The body has been 
mounted and is now on display in the American 
Museum of Natural History. 

The exportation from Brazil of this species 
is prohibited, but we hope to receive one or two 
more specimens in the near future, through the 
courtesy of the Governor of the State of Para, 
and to be able to keep them on exhibition until 


they have achieved full size. —C. W. C. 
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Membership: Membership is available to all persons 
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cooperate in the future development of the Zoological 
Park and the Aquarium. 
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tures, open meetings, entertainments, exhibitions and 
free admission to the Aquarium and the Zoological 
Park every day throughout the year. Complimentary 


coupon ticket books are issued to each member for. 


use at the Park on the two days of each week when 
admission is charged, and which were set aside pri- 
marily for the benefit of the members and their friends 


so that the collections might be seen to the best 
advantage. 


Application Forms: Information concerning member- 
ship can be obtained at the Aquarium or the Zoologi- 
cal Park, where application forms will be furnished on 
request. Signed applications for membership may be 
given to the Director of the Zoological Park, the Di- 
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an admission fee is charged. All holidays are free. 


New York Aquarium: The Aquarium is open every 
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morning until 5 o’clock in the afternoon; and October 
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4 o’clock in the afternoon. No admission is charged. 
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The Giant Monitors of Komodo 


Raymonp L. Dirmars 
Curator of Mammals and Reptiles, New York Zoological Park 


N May 12, 1934, three Giant Monitors, 
() Varanus komodoensis, arrived at the Zoo- 
logical Park. They were captured on the small 
island of Komodo in the Dutch East Indies, dur- 
ing an expedition conducted by Lawrence T. K. 
Griswold and William H. Harkness. This is the 
second time that these “dragon” lizards, as they 
are popularly called, have been exhibited in the 
Park. The first occasion was in 1926, when two 
were delivered by the Douglas Burden Expedi- 
tion. The first specimens lived only forty days. 

The Komodo Monitor was unknown to science 
until 1914, when this enormous lizard was named 
by Major P. A. Ouwens, late Director of the 
Buitenzorg Museum in Java. It was thought for 
quite some time that a giant lizard of some sort 
inhabited Komodo Island and possibly the small 
islands to the west of Flores. The two mentioned 
expeditions found ample proof as to the abund- 
ance of lizards up to fully twelve feet in length, 
massive in build and attaining the weight of two 
hundred and fifty pounds or more—a relatively 
great weight for a lizard. 

The natives of the islands had long feared 
this savage meat-eating creature, that was capa- 
ble of dragging off wild pigs bodily. The “drag- 
ons’ were numerous on Komodo Island, which 
is hilly—and rocky—in parts. They were at- 
tracted to box traps baited with wild swine. The 
dead swine were easily torn to pieces and gulped 
down. 

The Griswold-Harkness Expedition obtained 
a permit from the Dutch Government to cap- 


ture a restricted number of specimens, as the 
Dutch officials have taken strict measures to pre- 
vent extermination of the remarkable reptiles. 
Eight monitors were caught by means of a large, 
wooden trap. Four were deposited in the Soera- 
baja Zoological Gardens in Java, and four were 


taken out of the country. One died during the 


sea journey to the United States, and another 
died shortly after arrival in New York. A third 
was sent to the National Zoological Park at 
Washington, D. C., and the fourth remains at 
the New York Zoological Park. 

The example on exhibition here is slightly 
over eight feet long. It is housed in the easterly 
portion of the Reptile House and has access to 
indoor and outdoor enclosures. The exhibition 
quarters have specially constructed platforms 
and water tanks. Apparently in fine condition, 
the reptile is fed about every five days, an alter- 
nate diet consisting of twelve eggs, two pigeons 
or a moderate size chicken. The spectacular crea- 
ture can be seen by the public from both in- 
doors and outside. 

The monitors, family Varanidae, to which the 
“dragon” lizard belongs, contains a single genus 
made up of twenty-seven species. The distribu- 
tion covers Africa, India, Malaysia and Aus- 
tralia. Among the members are the largest and 
heaviest known lizards. They are flesh-eating 
and voracious, and in a wild state vary their diet 
with the eggs of the larger birds, and some spe- 
cies dig up the eggs of crocodiles. The most 
characteristic feature of the genus is the ex- 
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tremely long, deeply forked tongue. In propor- 
tion to the size of the head, the tongue is much 
longer than that of snakes. As a monitor pro- 
gresses, the tongue is kept constantly darting in 
evident investigation of nearby objects. Another 
striking peculiarity is the long neck. On this the 
head may be drawn back to a considerable ex- 
tent, enabling the powerful reptile to make a 
quick dart in capturing prey. The tail is long 
and heavy. Among the desert species it is round, 
while others have a compressed tail and are 
excellent swimmers. 

The largest known species inhabits Komodo 
Island. Next in size is the Indian Monitor, or 
Kabara-goya, Varanus salvator, of easterly Asia 
and the larger islands of Malaysia. It reaches 
a length of nine feet, is active and powerful, but 
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of relatively much lighter build than the Kom- 
odo species. The Desert Monitor of Africa and 
southwesterly Asia is much smaller in size. 

The feeding habits of the monitors are rather 
characteristic. The prey is seized in the strong 
jaws and violently shaken, then quickly swal- 
lowed, without mastication. Eggs are delicately 
manipulated to be dropped down the throat with- 
out breaking the shell. Kept indoors, monitors 
are rather docile and can be approached without 
difficulty. When allowed to remain out of doors 
in the air and sunlight, a peculiar mental change 
takes place and they become savage and wild. 
When returned to inside cages, they soon quiet 
down, although high temperature, required by 
all the species, is steadily maintained. 


Whence Came The ‘‘Dragons of Komodo’ ”? 


Witiiam KinG GREGORY 
Fellow of the New York Zoological Society 


T the first sight the famous “Dragons of 
Komodo,” one of which is now on exhibi- 

tion in the New York Zoological Park, may prove 
to be somewhat of a disappointment to the 
average visitor, whose ideas of dragons are apt 
to be colored by the fearsome monsters embroid- 
ered on Chinese screens. Indeed, the cynic, view- 
ing this rather sluggish saurian for the first time 
may well suspect that these imposing reptiles 
may owe a good part of their fame to the enter- 
prising journalist, whoever he may be, who 
landed his story of the Komodo lizards on the 
front page by the simple device of labelling 


them ‘‘dragons,” hinting also that they might be 
the original of the Chinese dragon. 

But the typical Chinese dragons are essentially 
four-footed serpents, garnished with horrendous 
accessories often including the clawed feet of an 
eagle and a malevolent devil-mask face, with 
horns. The poor Komodo lizards, on the contrary, 
are plump-bodied, sprawling things, with a va- 
cant stare and a face devoid of evil embellish- 
ments, except of course the forked tongue. 

The mysterious power of poisonous snakes to 
strike and instill swift-coming death into man or 
beast has often been regarded by the credulous 
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Komodo “at home.’’ Mounted group from the Douglas Burden expedition, 
American Museum of Natural History. 
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mind of Homo sapiens as a valid claim for the 
divinity of the death-dealers. But the carvings 
on the temples of the snake-gods, from Central 
America to Cambodia, apparently lend no sup- 
port to the suggestion that any of the images of 
these deities could have been based directly or 
indirectly upon the Komodo lizards. However, 
the latter might plausibly claim a real cousin- 
ship to the dragon of St. George, since the med- 
iaeval artists who created this reptile were 
probably familiar with the common lizards of 
Europe. The good old German dragon of Sieg- 
fried belongs to the same family, but is instant- 
ly distinguishable by his ultra bass voice and 
fire-spitting habits. 

Another ingenious reporter started the rumor 
that some scientists are inclined to regard the 
Komodo dragons as the lineal descendants of 
the dinosaurs of past ages. This rumor may per- 
sist in spite of the fact that if we consider the 
family tree of reptilian life as a whole we see 
that the Komodo lizards represent only partic- 
ular twigs of the great lizard group and that 
the nearest relatives of the lizards are not the 
dinosaurs but the snakes. The dinosaurs, on the 
other hand, sprang from a very different section 
of the tree and in order to find the common an- 
cestors of lizards and dinosaurs one would have 
to seek far down the main stem of reptilian 
life. 

The query, “Whence came the dragon lizards 
of Komodo?” can be most conveniently answer- 
ed, it seems, by a brief summary of some pert- 
inent findings of palaeontology and _ other 
branches of science that throw light upon the 
history of the reptiles. 

The origin of the first filterable virus is prob- 
ably an affair of two billion years ago; the 
origin of the vertebrates would be of the order 
of magnitude of half a billion years; that of 
land-living amphibians in Lower Devonian times 
is estimated at 330 million years. At any rate 
we now have actual fossil amphibians from the 
Upper Devonian of Greenland which represent 
an early stage in the adaptation of air-breathing 
fishes for life on land. The earliest known rep- 
tiles, dating about 250 million years ago, from 
the Upper Carboniferous of Pennsylvania, Ohio, 
Texas, France and Czechoslovakia, were lizard- 
like in general appearance; but in the temporal 
region of their skulls there was a continuous 
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shell of bone covering the jaw muscles, a part 
of the “bony facial mask” of their fish ancestors. 
Some millions of years later, in the Permian 
age, the reptiles had already become consider- 
ably diversified. 

In the remote ancestors of the mammal-like 
reptiles, a single round hole had been developed 
in the bony mask of each cheek, above the jaw 
muscles; but in the common ancestors of the 
lizards, dinosaurs and other groups, two such 
round openings, one above the other, had appear- 
ed. These upper and lower fenestrae, or win- 
dows, were separated from each other by 
horizontal strips of bone, called respectively the 
upper and lower temporal bars. In the lines 
leading to the varied dinosaurs both the upper 
and lower temporal fenestrae and their accom- 
panying bars were retained; in the ancestors of 
the lizards, however, the lower temporal bar 
gradually became absorbed, leaving intact the 
upper part of the lower temporal opening, the 
upper temporal bar and the upper temporal open- 
ing. Such is the arrangement preserved to this day 
by lizards in general, including those of Komodo 
(@oacemala: 

True lizards date back to the Upper Triassic 
period and are thus contemporaneous with the 
oldest known dinosaurs. During the later part 
of the Age of Reptiles, especially during the 
Upper Cretaceous period, beginning one hun- 
dred million years ago, the order Squamata, 
which includes the lizards and snakes, enjoyed 
a great “adaptive radiation” (pg. 80). The re- 
mote ancestors of the varanoid or monitor lizard 
group gave off in one direction an amphibious 
branch which finally culminated in the mosasaurs 
or true sea lizards of the Upper Cretaceous of 
Kansas, New Jersey, France, New Zealand and 
many other parts of the world. In the opposite 
direction, the lizard ancestors of the snakes 


gradually reduced their legs, even to the point 


of complete disappearance and at the same time 
absorbed both the upper and lower temporal 
bars of their skulls. Meanwhile the central 
monitor stock persisted to give rise to the recent 
and fossil monitor lizards of Africa, India, 
the Malayan region and Australia. Of these 
the Komodo lizards are most closely related to 
recent and extinct monitors of Australia. 

The visitor to the Australian Museum in 
Sydney, New South Wales, may see in a certain 
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Comparative figures of skulls of (A) stem reptile, Captorhinus (after Broom); (B) primitive two-arched 
reptile, Youngina (after Broom); (C) Varanus komodoensis (original). 


glass case some precious relics of Varanus 
(Megalania) priscus (Owen), one of the extinct 
Australian relatives of the Komodo lizards. 
These animals, according to Professor Emmet 
Reid Dunn', may have measured about fifteen 
feet in length as compared with nine feet six 
inches in the type of Varanus komodoensis. 'The 
vertebrae have extremely small tunnels for the 
spinal cord; the centra or bases of the vertebrae 
were excessively wide in proportion to their 
length. According to Professor Dunn’s measure- 
Ween of The Douglas Burden Exposition to the Island 


of Komodo. I.—Notes on Varanus komodoensis. American 
Museum Novitates, No. 286, Sept. 30, 1927, pp. 1-9. 


ments the vertebrae of the Komodo lizards were 
intermediate between the relatively narrow ver- 
tebrae of more primitive monitors and the exces- 
sively wide vertebrae of Varanus (Megalania) 
priscus (see pages 72 and 73). 

Professor Dunn’s careful studies of various 
parts of the skeleton of recent and extinct moni- 
tors afford strong evidence for his conclusion 
that the Komodo lizards have been derived from 
Australia. But how and when did their ancestors 
arrive in their present homes (Komodo, Flores, 
and adjacent islands)? Precise answers to this 
question may never be given but the general 
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Vertebrae of (A) ordinary monitor; (B) Komodo ‘‘dragon’’; (C) giant fossil monitor (Varanus priscus) of 
Australia, under side, natural size. (C, after Owen; A, B, from originals.) 


geological and zoological history of southeast- 
ern Asia and Australia has been the subject of 
many fruitful investigations tending to show 
that the case of the Komodo lizards which find 
their nearest existing relatives in Australia is by 
no means unique. 

The total herpetological collections of the 


Douglas Burden Expedition to the Island of 
Komodo described by Professor Dunn numbered 
1616 specimens, including seventy-three species 
and six sub-species. In his reports on the liz- 
ards, snakes and frogs of the East Indies, Pro- 
fessor Dunn was able to show (1927, p.7) that 
in each group there was a very large modern 
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The same vertebrae seen from in front. (A) ordinary monitor; (B) Komodo “dragon”; (C) giant fossil 
monitor (Varanus priscus) of Australia, natural size. (C, after Owen; A, B, from originals.) 


unmodified Asiatic element, a small and rather animal life that were spreading from eastern 

modified Australian element, and a minute and Asia southeastward, and occasionally by reflex 

modified old Asiatic element. waves from Australia westward. With regard to 
In other words, the Lesser Sunda islands, in- the provenance of the Komodo lizards, we may 

cluding Komodo, amid all the ups and downs of appropriately close with a quotation from Pro- 

this highly unstable region have managed to fessor Dunn (op. cit., 1927, p. 9). 

catch and hold a fair selection of the streams of “Whether komodoensis arrived in Komodo in 


7 A BULLETIN 


May-June, 1934 


EQUATOR 


“. CA. MISORY I. 
0 SES. ‘Sane 
; aoe or 


SANDALWOOD I. 


Many, Mi, 
USmaeG rere 


= 


meacone NEW CALEDONIA el 


2X4 TROPIC-OF CAPRICORN 
*) -+ “+ 


Wy rt it + Oey een cer ee ee ee oe ee ee oe ee 


hwy 


KANGAROO [. 


W.E.BELANSKE 


SOLTMANNING Mm. ¥, 


Map of the Australo-Malayan region, compiled by H. C. Raven. The arrow A points to Komodo Island; B 
points to the region in Queensland, Australia, where the type of the extinct Varanus priscus was found. The 
smaller living varanids (monitors, ‘‘goanas’’) range all over Australia, New Guinea and the Malayan region. 


its present state of development and by what 
route it arrived at its present range are two un- 
answerable questions. The picture of evolution 
which presents itself to my own mind is one of 
ordinary lizards, in arid country, and free from 
competition from the higher mammals... , be- 
coming large carnivores or perhaps carrion 
feeders. One of these, or one of the yet undiffer- 
entiated members of the same stock, possessing 


the same potentialities of development, arrived 
by unknown means in the Lesser Sundas and 
met the vanguard of the Placentals (Herbi- 
vores, as yet, and still unaccompanied by the 
higher and larger Carnivores, and as yet un- 
followed by man). Here, these Australian emi- 
grants persisted or developed, and here, in the 
same or in a latterly more restricted range, they 
can still be found.” 


Vol. xxavii, No. 3 


NEW YORK ZOOLOGICAL SOCIETY 


75 


Key Tro THE Lizarps AND ALLIED Forms 


(See Chart pages 80 and 81) 


The letters before the common names of each species correspond to the key-letters of the chart. 


1. Geckos; Famriry GEKKONIDAE 


{a.) Ringed Gecko, Tarentula annularis 


IW. SKINKS; FAMILY SCINCIDAE 
(b.) Sand Skink, Scincus scincus 
(c.) Stump-tailed Skink, Trachysaurus rugosus 


mi. True Lizarps; Famity LaAcERTIDAE 
(d.) Green Lizard, Lacerta viridis 
FamiLy TEIIDAE 


(e.) Black Tegu, Tupinambis nigropunctatus 


iv. DousteE Enpers; Famiry AMPHISBAENIDAE 


(f.) Spotted Amphisbaena, Amphisbaena fuliginosa 


v. SNAKES; SUBORDER OpHipiA; Famity Bomar 


(g.) Common Boa, Constrictor constrictor 


vi. Monrrors; Faminy VARANIDAE 


(h.) Komodo “Dragon,” Varanus komodoensis 


vi. Gina Monsters; Famity HrELopDERMATIDAE 


(i.) Mexican Beaded Lizard, Heloderma horridum 


vir. Stow Worms; Famity ANGUIDAE 


(j.) Alligator Lizard, Gerrhonotus multicarinatus 
(k.) European Glass Snake, Ophisaurus apodus 


1x. Zone Tarts; Faminry ZONURIDAE 


(1.) Spiny Lizard, Zonurus giganteus 


x. Iguanmps; Famity IGuaNIDAE 


(m.) Rhinoceros Iguana, Metopoceras cornutus 
(n.) Horned ‘“Toad,” Phrynosoma cornutum 


xi. AcAmips; Faminry AGAMIDAE 
(o.) Moloch Lizard, Moloch horridus 
(p.) Flying Dragon, Draco volans 
(q.) Armed Agama, 4gama armata 
(r.) Bearded Dragon, Amphibolurus barbatus 


xu. CHAMELEONS; Famity CHAMAELEONTIDAE 


(s.) Common Chameleon, Chamaeleon chamaeleon 


(a) Ringed Gecko, Tarentula annularis. Family Gekkonidae. The geckos form a large family and the greater 
number of. species may be immediately distinguished from other lizards by their greatly dilated digits, 
the toes being expanded in the form of adhesive pads, the feet appearing from above somewhat like those 
of tree toads. These enable the gecko to cling easily to a vertical sheet of glass, and to run with celerity 
across a ceiling. Their scalation differs from that of the lizards in being extremely fine, or granular, and it 
is often studded with tubercles, giving it the appearance of a toad’s skin. Photograph by Elwin R. Sanborn. 
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(b) Sand Skink; Sand ‘Fish’, Scincus scincus. FAMILY ScINCIDAE. Close examination of this creature shows 
marked modification for a life in the powdery, desert sands. The snout is sharp and used as a burrow- 
wedge, while a fringe of scales on the toes enables it to walk on the loose surface of the sand without 
sinking. Photograph by Raymond L. Ditmars. 


(c) Stump-tailed Lizard, Trachysaurus rugosus, of the Famity ScincraE, is one of the strangest of all the 
Australian lizards. At a few yards distance, its tail lacks only mouth and eye-marks to be a head in 
appearance. It is a snake killer, a formidable enemy of the many venomous reptiles with which Australia 
abounds, and the reptile when seized is helpless in its bulldog-like grip. This genus is represented by but 
one species. Photograph by Charles Barrett. 
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(d) Green Lizard, Lacerta viridis. Famity Lacerripar. Central and southern Europe and southern Asia. 
Here is a typical lizard in all that the name implies. It is of moderate size, without eccentric devel- 
opment of scalation or body contour. Allied species of this type are abundant in central and southern 
Europe. An allied species, Lacerta agilis, is alleged to be the only reptile in Ireland, although it is said 
that grass snakes have been observed. Photograph by Raymond L. Ditmars. 


(e) 


Black Tegu, Tupinambis nigropunctatus. Famity Trmpar. Guianas and Brazil. A swift running and 
powerful lizard, with brilliant pattern of yellow on glossy black scales. The tegus are exceptionally 
hardy as captives. The specimen shown in the photograph lived in the Zoological Park for over ten 
years. Photograph by Raymond L. Ditmars. 
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(f) Spotted Amphisbaena, Amphisbaena fuliginosa. FAMILY AMPHISBAENIDAE. All members of the family to 
which this species belongs have a worm-like body with many circular rings or segments, which are mov- 
able and hence carry the creature along the ground in a fashion similar to that of an earthworm. All of 
them spend much time burrowing. The eyes are minute, hidden under the skin, and therefore almost 
useless. Photograph by E. R. Osterndorff. 


(g) Common Boa, Constrictor constrictor. SuBoRDER OPHIDIA. Famity Bomar. The family containing the 
boas and pythons, with several related families, of smaller, more degenerate members, appear to show 
close relationship to lizards owing to their having vestiges of posterior limbs. These are internal, near 
the base of the tail, but each protrudes as a claw or spur. Photograph by Elwin R. Sanborn. 
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(h) Giant Monitor, Varanus komodoensis. FAMILY VARANIDAE. Island of Komodo and westerly portion of 
Flores, in the Dutch East Indies. Recently discovered, this powerful lizard astonished students of reptiles. 
It grows to a length of considerably over ten feet, and attains a weight of close to one hundred and fifty 
pounds. It is the largest existing species of lizard, although not greatly eclipsing the big Ceylonese 
Monitor, which, however, is of much lighter build. This and another living specimen were the first to be 
exhibited in the United States. They were collected by the Douglas Burden Expedition to the Island of 


Komodo in 1926. Photograph by Elwin R. Sanborn. 
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(i) Beaded Lizards, Heloderma. FAMILY HELODERMATIDAE. Among the twenty-five hundred kinds of lizards, 
these are the only known poisonous species. They form a family containing a single genus with its two 
characteristic species. The larger figure above is that of the Mexican Beaded Lizard, Heloderma hor- 
ridum. Lowrer—Gila Monster, Heloderma suspectum. Habitat is defined as extreme southern Utah, and 
Nevada, Arizona and Sonora. Enlarged glands and grooved teeth in the lower jaw constitute the poison 


apparatus. The venom is similar to that of snakes, but much less virulent in its effects. Photographs by 
Elwin R. Sanborn. 
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(j) Alligator Lizard, Gerrhonotus multicarinatus. California. About six inches long and covered with square, leathery-looking scales, this lizard 
represents a curious family—the ANGuIpAE. The members have bony plates beneath the scales; some have well-developed limbs and others are 
limbless, crawling like serpents and often being mistaken for snakes. Seven species of alligator lizards inhabit the western portion of the United 
States and northern Mexico. One hardy species ranges northward through western Washington and Oregon to Vancouver Island. Photograph 


by Raymond L. Ditmars. 
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(k) European glass “‘snake’’, Ophisaurus apodus. FAMILY ANGUIDAE. This true lizard, a member of the family 
ANGUIDAE, is larger than the American species, attaining a length of three feet. The actual body forms 
about one-third its length. A pair of minute flaps at the vent are the vestiges of limbs. 

Ophisaurus ventralis, of the southern United States, is commonly alleged to break into pieces which 
‘crawl’ together and form a reunited reptile. The tail is actually brittle and may be broken off in 
defense, the writhing of the broken section attracting the enemy’s attention. It eventually may be 


replaced by the growth of a new member. Photographs by Raymond L. Ditmars. 
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(1) Spiny Lizard; Spine-tailed Lizard, Zonurus giganteus. Famu.y Zonuripar. Bristling with horny spines, 
this lizard would ordinarily appear to be quite well protected, but it is alleged to make use of this means 
of defense specifically by crawling into its burrow head first, leaving the formidable tail to block the 
passage. A large specimen will measure about eighteen inches. It may be classed also as a desert type, as 
it lives in dry, sterile areas. It is interesting to note that the greater number of desert lizards have 
acquired enlarged, spiny scales, which is the tendency of many desert plants. Photograph by Elwin R. 
Sanborn. 
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(m) Rhinoceros Iguana, Metopoceras cornutus. FAMILY IGUANIDAE. Haiti. There is a close rivalry between 
this species and the big land iguana of the Galapagos Islands as to size and bulk. It is a powerful, ter- 
restrial animal and digs caves in the sand and coral slopes of the island. It is sometimes hunted with 
dogs and is a savage adversary. Dull brown in color, with wattles and protuberances upon the head, and 
sinister countenance surmounted by the rhinoceros-like horn, it recalls the restorations of prehistoric 
dinosaurs. It feeds commonly upon leaves and flowers, but will attack and devour small mammals and 


young birds. Photographs by Elwin R. Sanborn. 
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(n) Ditmars’ Horned “Toad”, Phrynosoma ditmarsi. FAMILY IGUANIDAE. Region of the Mexican Boundary at 
Arizona and New Mexico. With this species the horns are reduced to a rudimentary stage, although the 
sides of the head are developed into projecting ridges. The body is rather smooth and particularly toad- 
like. Photograph by Raymond L. Ditmars. 


(0) Moloch, Moloch horridus. Famity AGAMIDAE. This member of an Old World group, the AGamipag, indi- 
cates a curious parallelism in development of that family, as compared with the New World IGuaANntpDaAE. 
Thus the Moloch is a form similar to the Horned ‘‘Toad’’. A number of the members are strikingly like 
the New World iguanas. Lydekker. Royal Natural History. 
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(p) 


(q) 
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Flying Dragon, Draco volans. Famity AGAMIDAE. There are several species of so-called ‘‘flying’”’ lizards, 
these scattered among unrelated groups. Some are enabled to make scaling leaps by means of folds of 
skin between the limbs. The present species is highly specialized in having laterally movable ribs which 
expand the scaling planes. Photograph by Raymond L. Ditmars. 


Armed Agama, Agama armata. FAmMIty AGAMIDAE. Another example of the AGAmIpDAE, indicating its 
similarity in parallel forms to the New World Iguanidae. There are several species of Agama, noted for 
their bristling scales. They live in hot and sterile areas. Lydekker. Royal Natural History. 
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(r) Bearded Dragon, Amphibolurus barbatus of the Famity AGAMIDAE, is the largest of this genus and ranges 
over nearly the whole of Australia. When alarmed or angered it spreads its spiky neck-frill and hisses 


very much like a snake. They are fond of perching on tree-stumps or fence posts where they bask in the 
sun. Photograph by Charles Barrett. 
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(s) Common Chameleon, Chamaeleon chamaeleon. FamMity CHAMAELEONTIDAE. There are more than fifty 
distinct kinds of chameleons. They are the most highly specialized among the lizards, possessing a 
prehensile tail, while the fingers and toes have become fused as opposable clasps to form perfect grasp- 
ing organs. The eyes are remarkable in being large, rolling members, covered by tough skin, with a small 
opening in the center for the pupil. The eyes roll independently. The species form a distinct family 


inhabiting Africa, the shores of the Mediterranean and India. These lizards are noted for their remark- 
able changes of color. Photographs by Raymond L. Ditmars. 
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WILLIAM BEEBE 


Illustrations from drawings in line and water colors by members of the Staff. 


HE year 1933 was a very busy and success- 

ful one for the staff of the Department of 
Tropical Research. Two expeditions were un- 
dertaken, one in the yacht Antares, by the gen- 
erosity of Colonel Chance. This lasted six 
weeks, and Jamaica, Panama, the Pearl Islands 
in the Pacific, and the Mosquito Coast were 
visited. 

Three and a half months were spent in Ber- 
muda, the staff boarding at the Biological Sta- 
tion and carrying on research at New Nonsuch, 
the new laboratory of the department. This is 
now in full working order, with an adequate 
building, boathouse, wharf and several acres of 
fields and wooded hills. 

Having published the Field Book of the Shore 
Fishes of Bermuda, Mr. Tee-Van and I turned 
our attention to newly laid eggs and larvae. 

When we are diving in the helmets we search 
for attached eggs on seaweed, in the crevices 
and hollows of reefs, or even inside the valves 
of empty seashells. But the great majority of 
fish eggs are pelagic, that is, they float free in 
the water, usually at the surface, and to secure 
these we draw large silk nets near the top of 
the water. The best time for perfectly fresh 
eggs is late in the evening or from four to six 
o'clock in the morning, for many species of fish 
seem to spawn in darkness. Nevertheless there 
is an abundance floating even at mid-day. Spring 
and summer are the seasons when many of the 
commoner shore fish breed, but at sea we found 


hosts of individual eggs of a large number of 
species, with no signs of diminishing from Au- 
gust to December. 

The eggs are studied and described under low 
and high power lenses and then placed in as 
normal conditions as possible until hatched, when 
the larvae and post-larvae are watched and 
drawn in turn. After we bring in a large haul 
we have little rest, for the eggs begin develop- 
ing at once and some of the smaller hatch within 
twelve hours after being deposited in the water. 

In a short dive in the Bathysphere thirty 
fathoms down, I once saw parrot-fish fully four 
feet in length, larger than I have ever seen them 
near shore. As a contrast, in one of our first 
nets this year we caught a half dozen infant 
parrots measuring one-twenty-fifth of an inch 
in length. Only by their skeleton and other 
internal characters could we tell what they 
were, for externally they were very unlike their 
parents. Even their teeth were separate and 
not welded together in a great beak. 

The eggs of eels are usually of large size, 
and we constantly have most interesting larvae 
developing before our eyes into quite unknown 
species. Young eels have no fewer than three 
sets of teeth before they acquire their final 
sharp armature. It is a dramatic and exciting 
event to watch the formation of the first two 
cells, and then on and on, until we detect the 
first beat of the heart of the tiny embryo. 

Toward the end of development the infants 
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become very restless in their diminutive, spheri- 
cal cosmos, and they push and twist until at 
last they fracture the egg-shell wall and swim 
out into the world, often laden with a large 
mass of yolk and one or more oil globules whose 
buoyancy is so great that, for a time, they have 
to swim upside down. 

The eyes and mouths of small eels are enor- 
mous, for these are most important from the 
moment of birth, to enable the weaklings to es- 
cape danger and to find food. The young eel 
passes through a stage known as leptocephalus, 
where he resembles an elongate, transparent 
leaf, and only later does he develop color and 
thickness, and acquire a resemblance to his 
parents. The excitement and interest never les- 
sens of catching and hatching these minute fish 
and watching them develop one characteristic 
after another. 

As I recently wrote in the “Field Book of 
the Shore Fishes of Bermuda,” “Not one com- 
plete life history of a Bermuda fish is known.” 
When we realise that there are at least six 
hundred species of fish near Bermuda we know 
that, with all our efforts, we can make only the 
slightest beginning on the problem. 

In 1933 Miss Hollister completed much work 
on the skeletons of the tails of both shallow and 
deep water fish. The amazing economy of Na- 
ture was recently shown in a rare deep sea fish 
whose tail fin in life grows smaller and the 
upper and lower fins increase as the fish grows 
up. We do not need to see the fish using its 
tail fin less and less, for the skeleton itself re- 
veals this change of function. As soon as the 
muscular swimming pressure is relaxed on the 
tail fin, its supporting bones become weaker and 
begin to disappear. 

Miss Crane and I continued our studies of the 
deep-sea fish taken south of Nonsuch Island 
during the last four years, and constantly found 
new species and made new discoveries. One of 
the most unexpected has just come to light. 
A tiny fish with the eyes on enormously long 
stalks is called Stylophthalmus and has been 
placed in a special family by itself. We now 
find that in the course of growth the eyes are 
gradually pulled back again into a more normal 
position close to the sides of the head. Other 
radical changes take place and we have a com- 
plete series of specimens showing that these fish 
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are nothing more than the larvae of Idiacanthus, 
a member of a wholly different family. In the 
shortening of the eyes there is absorbed not only 
the cartilage of the long stalk but the muscles 
and nerves which move and vitalize the eye. 
What was once the stiff cartilage stalk is finally 
a tightly rolled bundle which sinks into the an- 
terior part of the eye-socket and is soon covered 
with skin. This is one more of the unreason- 
able, apparently quite unnecessary, Alice-in- 
Wonderland changes which characterize the 
weird fish living in the icy, black depths of the 
sea, off the shores of Bermuda. 

Further study of the same creatures has re- 
vealed still more remarkable wonders. This 
same deep-sea fish known as Idiacanthus fasci- 
ola, or Gleaming-tailed Serpent Dragon, is not 
rare five miles off Bermuda and a mile down. 
We have caught over a hundred in our nets. 
Whenever we have examined large individuals, 
by which I mean those over ten inches long, 
they have proved to be females. 

The stalk-eyed young larvae, after they have 
drawn in their long stalked eyes, do one of two 
things. They either grow a complicated barbel 
from the chin and a tiny, silvery-pink light be- 
neath the eyes, or they wholly lack a barbel 
and develop an enormous creamy white light, 
blazing on each side of the head. We had great 
difficulty in making a reasonable, straight series 
of all these youngsters. Something was wrong, 
and they would not fall into place. 
made a few careful dissections and the whole 
thing became clear. 

The immature-looking individuals with the 
huge cheek lights are, most astonishingly, full- 
grown males. 


Finally, we 


So here we have large, black, 
eel-like creatures with a curious leaf-like affair 
growing from the throat, and great yellow tail 
lights, which are the full-grown females, and, 
on the other hand, little chaps, not more than 
one-eighth as large as their sisters, with no 
functional stomach, no teeth, no paired fins, but 
with two enormous cheek-lights. These diminu- 
tive fish, with all their juvenile appearance, are 
actually the full-grown males of the species. 
From their weakness and small size we must 
consider them parasitic, but we do not know in 
what way. 

It is as amazing as if a race of fowls should 
be developed, with the hens of normal size and 
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Development of the female Gleaming-tailed Sea Dragon. The larvae half an inch long, 

have enormous eye-stalks. These are gradually absorbed, a chin barbel and small pelvic 

fins appear, and the fish gradually grows darker. When full-grown, it is black and 
measures a foot in length. 


the roosters only as large as new-hatched 
chicks, with down instead of feathers and a faint 
cheeping voice instead of a lusty crow. How the 
two sexes of the Serpent Dragons find one an- 
other, or how two fish of such dissimilar size 
can successfully mate is still to be discovered. 

It seems certain that the lack of teeth and 
stomach in the tiny male indicates that he must 
not lose a moment in searching for and finding 
his mate, or death from starvation will claim 
him. That this death is probably the fate of 
many, seems indicated by the fact that the 
dwarf males outnumber the females four to one. 
Many must die after a vain search, while even 


the one successful male, still not able to feed, 
has only the prospect of succumbing after mat- 
ing. What an opportunity for a moral! 

In addition to the familiar sergeant majors, 
slippery dicks and angel-fish of the Bermuda 
shallows, try to imagine, deep in the icy black- 
ness off the shores, these Serpent Dragons 
tiny, larva-like males 
ever seeking to find their single, enormous mate, 
gambling the carrying power of their great, 
yellow globes of light against the short shrift 
of life enforced by their lack of teeth and 
stomach. Why should they have to combat such. 
handicaps? 


swimming about—four, 
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Full-grown male and female of the Gleaming-tailed Sea Dragon. When this plate was 
published in the Zoological Society’s Annual Report for 1932 the small fish were thought 
to be the young. Now we know they are adult males. 


A complete, technical account of the develop- 
ment of this fish, [diacanthus, has just been 
published in the Zoological Society’s Zoologica, 
Vol. XVI, No. 4. 


sidered so amazing and unique by Dr. William 


Its life history has been con- 


K. Gregory of the American Museum that a 
special wall case has been provided in the hall 
of deep sea fishes of that institution for a per- 


manent exhibition of the original drawings, en- 
larged models and actual specimens of both 
sexes and various ages of the fish themselves. 

While I never like to anticipate what is not 
yet accomplished, yet the first three months of 
1934 adumbrate a season of real achievement. 


The most important event is the offer of the 


National Geographic Society to set aside a fund 
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The larvae and post-larvae of the Gleaming-tailed Sea Dragon, showing how the long- 
stalked eyes shrink into more normal positions. 


sufficient for another Bathysphere dive. This 
has been accepted by the Zoological Society, so 
this season will see two expeditions, one within 
the other. The Nineteenth of the Department 
of Tropical Research is to be called the Na- 
tional Geographic Society—William Beebe Ex- 
pedition. This will be concerned with the ac- 
tual dives of the Bathysphere and a series of 
deep-sea trawls from our old tug, the Gladisfen. 
These will take place during July or August, 
the calmest months of the year. The Twentieth 
Expedition of the Department will be under the 
direct auspices of the Zoological Society, and 
will begin in May in Bermuda at the New Lab- 
oratory, and continue until the autumn. 

The Bathysphere, which has been at the Cen- 
tury of Progress Exhibition in Chicago through- 
out 1933, has been brought east to the factory 
where it was made, the Watson-Stillman Com- 
pany of Roselle. Here it is being thoroughly 
overhauled and reconditioned by Mr. Stillman. 


Kind friends have turned up on all sides, to 
aid in the preparations for the new dive. The 
Air Reduction Co. is assembling and presenting 
the Department with the most efficient type of 
oxygen apparatus, including new tanks and 
valves, chemicals and an electric fan for driv- 
ing air through the carbon dioxide and humidity 
absorbers. The Bell Telephone Co. is placing 
the phones used in 1930 and 1982 in their 
museum and giving us a complete new set. We 
are purchasing six hundred additional feet of 
telephone and electric light hose. 

The General Electric Company, through the 
kind offices of Mr. Owen D. Young and Mr. 
Gerard Swope has promised, as a gift, three new 
windows of fused quartz. 

The results of all this will be that, wind and 
water permitting, I will be able to reach a depth 
of quite three thousand feet, and remain below 
Thus the 
hurry and the incomplete observations of former 


the surface for four hours or more. 
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Heads of the full-grown male and female Gleaming-tailed Sea Dragon. The male is very 

tiny, pale grayish-white, toothless, lacks paired fins and has an enormous cheek light. 

The female is relatively gigantic, jet-black, with only very small light organs, an elab- 
orate chin barbel, and many great, curved fangs. 


dives will be done away with. It is hoped we will 
be able to see in detail more of the inhabitants of 
these unknown regions. 

An entirely new field of work this year is an 
elaborate stop-microcamera, intended to record 
the complete development of the fish eggs such 
as we found last year. 

The regular staff of the Department will be 
in the field throughout the expeditions. Mr. Otis 
Barton is expected in June, in time to join the 
Director in the deep dives, and two graduates 
of Dartmouth College, Perkins Bass and Wil- 
liam Ramsey, will be with the expedition from 
June on. 

Two artists will accompany the expedition. 
One of these is George Swanson. The other is 
Mrs. Bostelmann whose splendid colored paint- 


ings of deep sea life are so well known to mem- 
bers of the Zoological Society. 
eS See 
Postscript to “On the Antares to the West 
Indies” in the last number of the Zoological So- 
ciety Bulletin: On page 101 of the July-August 
Bulletin, I reproduced a memorial from the wall 
of the little church at Bottom, on the island of 
Saba. This told of four men of the name of 
Simmons who met their death in a storm in Sep- 
tember, 1918. The perils of life of the brave 
people of this bleak-cliffed islet are emphasized 
by a letter I have just received from a Miss Sim- 
mons, now in the United States. She tells me 
that the four men were her uncles and cousins, 
and that shortly after this tragedy her father 
and two brothers were lost in a storm when on 
their way from St. Vincent.—William Beebe. 


GENERAL INFORMATION 


Membership: Membership is available to all persons 
who are interested in the work of the Society and 
wish to lend financial aid toward its support, and 
cooperate in the future development of the Zoological 
Park and the Aquarium. 


Classes: General membership in the Society is $10.00, 
payable annually; by payment of $200 anyone can 
become a Life Member; a contributor of $1,000 be- 
comes a Patron; $2,500 an Associate Founder; $5,000 
a Founder; $10,000 a Founder in Perpetuity, and 
$25,000 a Benefactor. 


Benefits of Membership: All classes of members of 
the Society are entitled to receive every publication, 
the privileges of the Administration Building, lec- 
tures, open meetings, entertainments, exhibitions and 
free admission to the Aquarium and the Zoological 
Park every day throughout the year. Complimentary 
coupon ticket books are issued to each member for 
use at the Park on the two days of each week when 
admission is charged, and which were set aside pri- 
marily for the benefit of the members and their friends 


so that the collections might be seen to the best 
advantage. 


Application Forms: Information concerning member- 
ship can be obtained at the Aquarium or the Zoologi- 
cal Park, where application forms will be furnished on 
request. Signed applications for membership may be 
given to the Director of the Zoological Park, the Di- 
rector of the Aquarium or mailed directly to the Sec- 
retary, William White Niles, 101 Park Avenue, New 
York City, for action by the Executive Committee. 


Zoological Park: The Park is open every day in the 
year from 10 o’clock in the morning until one-half 
hour before sunset; admission to the Park is free 
every day except on Mondays and Thursdays when 
an admission fee is charged. All holidays are free. 


New York Aquarium: The Aquarium is open every 
day, April 1 to September 380, from 9 o’clock in the 
morning until 5 o’clock in the afternoon; and October 
1 to March 31, from 9 o’clock in the morning until 
4 o’clock in the afternoon. No admission is charged. 


PUBLICATIONS 


Annual Report: Documents and reports of the va- 
rious departments. Early editions contain articles of 
scientific value. Illustrated. 


Zoologica: Scientific contributions of the New York 
Zoological Society. Volumes I, II, III, 1V, V, VI, 
and VIII completed. Other volumes in preparation. 
Issued as subjects are presented. Illustrated. 


Zoopathologica: Scientific contributions of the New 
York Zoological Society on the diseases of animals. 
Volume I completed. Volume II in preparation. Is- 
sued as subjects are presented. Illustrated. 


Bulletin: Official publication of the New York Zoo- 
logical Society, devoted to the work of the Park and 
the Aquarium. Popular natural history profusely il- 
lustrated. Thirty-six volumes completed. Volume 
XXXVII in preparation. Issued bi-monthly. 


ITeads and Horns Brochure: Devoted to the Collec- 
tions of the Heads and Horns Museum. Nos. 1 and 2 
completed. Illustrated. ‘Temporarily discontinued. 


Guide Book: Official guide to the Zoological Park 
Collections (Hornaday).  Profusely illustrated. 
Twenty-three editions issued. Published as needed. 


Animals: Art Stamps; 82 pp. 120 color stamp ills. 

Child’s Book: Wild Animals; 96 pp. 50 color ills. 

Post-cards: 63 subjects in colors. 

Panorama: Bird’s-eye View, Zoological Park. 

Photogravures, Enlargements, etc. 

Pets and How to Care for Them (Crandall) ; 308 pp. 
59 ills. 

Present Day Mammals (Leister); 74 pp. 105 ills. 

Field Book of Shore Fishes of Bermuda (Beebe-Tee- 
Van); 387 pp. 348 ills. 


Galapagos: World’s End (Beebe) ; 444 pp. 
24 in colors. 

The Arcturus Adventure (Beebe) ; 449 pp. 77 ills. 

Tropical Wild Life (Beebe; Hartley; Howes); 504 
pp. 148 ills. 


107 ills., 


Aquarium Publications 


Guide Book: Official guide to the Aquarium Collec- 
tions (Townsend). Profusely illustrated. Three 
editions issued. Published as needed. 

Sea Shore Life (Mayer). Out of print. 

Cultivation of Fishes (Townsend) ; 27 pp. 17 ills. 

Northern Elephant Seal (Townsend). Out of print. 

Porpoise in Captivity (Townsend) ; 11 pp. 14 ills. 

Whale Shark (Gudger). Out of print. 

Gaff-topsail Catfish (Gudger). Out of print. 

Galapagos Tortoises (Townsend) ; 82 pp. 45 ills. 

Locomotion of Fishes (Breder) ; 188 pp. 45 ills. 

Marine Fishes (Nichols-Breder) ; 192 pp. 268 ills. 

Fishes in the Home (Mellen) ; 178 pp. 68 ills. 

The Public Aquarium (Townsend) ; 97 pp. 47 ills. 

Color Changes of Fishes (Townsend) ; 58 pp. 11 text 
figs. and 27 color plates. 

The Fur Seal of the California Islands (Townsend) ; 
8 pp. 1 color plate, 11 text figs. 

Growth and Age in the Giant Tortoise of the Gala- 
pagos (Townsend); 8 pp. 13 text figs. 


Post-cards: General Exhibits. Sets (12) colored. 
Post-cards: Tropical Fresh-water fishes. Sets (12) 
colored. 


For all Aquarium publications or any work relat- 
ing to Aquatic Life, address the New Yorx Aaqua- 
riuM, Battery Park, New York City. 


A completely classified list of the publications of the Society, with the subject headings of the various 
articles printed in the Reports, Zoologica, Zoopathologica, and re-prints from them will be furnished on 


request. 
this circumstance. 


Some of the publications have become exhausted and orders for any issues will be governed by 
Back numbers of the Bulletin can not be supplied. Address: H. R. Mircuenz, Mgr., 
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Peafowls in the Zoological Park 


Presented pictorially from the specimens in the collections of the Society, with a brief introduction 
by Ler S. Cranpat, Curator of Birds. 


All illustrations are from photographs taken in New York Zoological Park. 


OLOMON is credited as the first owner of 
S peafowl outside of India. If this is true, it 
is quite in line with his reputation for acumen. 
In appreciation of the beauty of this king of 
birds, the ages have followed his judgment. The 
readiness with which peafowl have accepted the 
conditions of captivity, in all parts of the world 
and in all kinds. of climate, has made them so com- 
mon as to cloud our appraisal somewhat. But the 
fact remains that it is difficult to find a bird to 
excel them in beauty of form and coloration. 

There are two species of peafowl: the Indian 
or blue (Pavo cristatus) and the Javan or green 
(Pavo muticus). They belong, of course, to the 
order Galliformes, and to the family Phasianidae. 
In the matter of subfamilies, authorities differ. 
It has long been customary to assign the peafowl 
to the Pavoninae, but in Volume II of Check- 
List of Birds of the World, published in June, 
1934, James L. Peters places them in the sub- 
family Phasianinae, which also includes the Old 
World partridges and quails, the pheasants and 
the jungle fowl. 

The Indian peafowl is a native of India and 
Ceylon. It keeps to the low country, seldom go- 
ing above 2,000 feet. Although it is naturally 
accustomed to the steaming heat of such locali- 
ties, it nevertheless has the ability to endure, 
without discomfort, temperatures well below 
zero Fahrenheit. It is this adaptibility which 
has allowed the bird to be enjoyed in most count- 
ries of the world. The male Indian peafowl is 
characterized by the deep blue neck and breast, 


the long, delicate and wonderfully “eyed” train 
formed by the upper tail coverts, and the fan- 
like crest on the head. The female is a dull gray 
in general, with the neck and upper breast irides- 
cent green. 

Besides the typical bird, there are three well- 
known color varieties: the Black-shouldered, the 
White and the Pied. By many, the Black- should- 
ered is considered as even more beautiful than 
the parent form. In the male, the smudgy black 
and white of the wing coverts of the ordinary 
peacock are replaced by intensely iridescent 
black. The blue of the neck and breast, also, ap- 
pear to be of a deeper shade. Strangely, the 
female of this melanistic variation is nearly 
white, with rufous nape and dark edgings and 
mottlings on the feathers of wings and tail. This 
form is generally accepted as a mutation or 
sport. The white, of course, is an albinistic vari- 
ety, now well established in captivity. The pied 
results from an infusion of white blood into the 
normal bird, patches of white appearing, most 
generally, on the throat and in the wings. 

The Javan or green peafowl is quite distinct 
from the Indian species, and hails from Burma 
and Siam, through Cochin China and the Malay 
Peninsula to Java. The Burmese bird has been 
separated as Pavo muticus speciferus, but the 
distinction is slight and is not recognized by 
many authorities. The Javan peafowl is chiefly 
distinguished by the brilliant green of the neck, 
which has the appearance of being scaled, and 
the long, lance-like crest, as opposed to the fan 
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of the Indian. In the Javan, the female is as 
brilliantly colored as her mate, lacking only the 
long train. Many females are spurred, as well, 
so that among young birds or during the molting 
season, the sexes are not always easily distin- 
guished. There is, however, a character which 
seems to be infallible: a small, isolated patch of 
velvety feathers just before the eye is always 
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iridescent green in males and dull brown in 
females. 

The Javan peafowl is a more delicate species 
than the Indian and less able to withstand low 
temperatures. Another characteristic which has 
interfered somewhat with the popularity of the 
species is the savageness of adult males which, 
in some instances, may be really dangerous. 


BAY OF 
BENGAL 


LON 


The map above illustrates the distribution of the two species of peafowl. The Indian (Pavo cristatus) is found 

in India, including the foothills of the Himalayas, and in Ceylon. The general area is indicated in medium 

gray. The Javan peafowl (Pavo muticus) comes from Burma (excepting the extreme northerly portions), 

Siam, Cochin China or French Indo-China, and southward through the Malay Peninsula to Java, missing 
Sumatra entirely. The range of this species is printed in dark gray. 
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Adult female Indian peafowl (Pavo cristatus). Peahens of this species are dull brownish gray in general, 
with the neck and upper breast pale green and the lower breast light. The crest is shaped like that of the male. 
Photograph by Elwin R. Sanborn. 
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Upper. Indian peahen on her nest. As a rule, peahens do not lay until late spring or nearly summer. For 

nesting sites, they seem to prefer tall grass or weeds, in a fairly open situation, rather than the dense cover 

of heavy shrubbery. Lower. Eggs of Indian peafowl. When hens are at liberty and allowed to nest where 

they please, normal clutches appear not to exceed eight. However, if the eggs are collected as laid, a far 
greater number may be produced. Photographs by Edward R. Osterndorff. 
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Upper. Indian peahen with her nearly full-grown brood. Peahens are excellent mothers and remain with their 
broods throughout the first winter. Lower. Another view of the same family, the mother being the bird in the 
foreground. Even before this advanced stage has been reached by the chicks, the males are distinguishable by 
the blue cast of neck and breast, as compared with the pale green of the females. 
Photographs by Edward R. Osterndorff. 
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Upper. Close view of white peacock in display. The brilliant hues of the colored cock are due chiefly to the 
reflection of light by highly specialized feather surfaces. Close examination discloses the presence of shadow 
‘“‘“eyes”’ in the white cock’s train. Photograph by Edward R. Osterndorff. Lower. A displaying peacock is not 
easily discouraged but a high wind does make life rather difficult for him. This bird is battling valiantly to 
hold his train erect and at the same time to maintain his balance. Photograph by Elwin R. Sanborn. 
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Upper. The molt is a trying period for the peacock. He drops the feathers of his train in June or early July 

and is seldom entirely fit to be seen before the following February. The bird figured is hardly a creature of 

beauty, yet he is making a tentative effort to attract attention. Lower. Another and more advanced stage of 

growth. The train is full and symmetrical in shape but at least another month will pass before the feathers 
reach their final length. Photographs by Elwin R. Sanborn. 
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Upper. The feathers of the train are not the true tail but simply elongated upper tail coverts. The tail itself 

is dull brown in color and functions as a support for the spread train, as seen in this photograph. The bird 

shown is of the pied variety. Lower. Besides the white, there are two other color varieties of the Indian 

peafowl. In the photograph above, the bird at the left is a pied or splashed, while that at the right is a 
black-shouldered. Photographs by Elwin R. Sanborn. 
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Upper. Black-shouldered peacock. This richly-colored bird is commonly accepted as a mutant from the normal 
Indian. It differs chiefly in having the black-and-white-barred wing coverts replaced by highly iridescent 
black. The general color, also, appears to be of a deeper tone. Photograph by Elwin R. Sanborn. Lower. 
Black-shouldered peahen. Strangely enough, the consort of the black-shouldered cock is very nearly white, 
with pale green neck, a tinge of rufus on the nape and black edgings on wing and tail feathers. The chicks are 
white when hatched, the young cocks becoming darker at each molt. Photograph by Edward R. Osterndorff. 
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Male of the Javan peafowl] (Pavo muticus). This bird differs in several particulars from its western neighbor. 

The legs are long and the body slim, so that it stands noticeably higher. The deep blue of the neck and breast 

are replaced by shimmering green, with a scaled effect. The crest is long and compact, with almost the 
appearance of a single feather. Photograph by Elwin R. Sanborn. 
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Upper. The peacock has become a symbol of vanity and the conception appears to have a sounder foundation 

than most popular interpretations cf animal behavior. On any fine spring day in the Zoological Park, peacocks 

may be seen displaying for circles of admiring visitors, whose plaudits appear to rouse the birds to increased 

efforts. Photograph by Edward R. Osterndorff. Lower. The peacock’s urge to display sometimes leads him 

into strange places. The bird pictured was strongly attracted by the tortoises in the runs at the eastern side 

of the Reptile House and during the spring he spent most of his waking hours there. There was no evidence 
that his interest was returned. Photograph by Elwin R. Sanborn. 
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Upper. A young fawn, kept temporarily in the tortoise yards, furnishes a momentary diversion from the 

tortoises. Even the presence of his lovely mate, whose interest seems even to exceed his own, is not sufficient 

to deter the white peacock’s curiosity. Lower. More alert than the lowly tortoises, the fawn does some 
investigating of his own, to the detriment of a peafowl idyll. Photographs by Edward R. Osterndorff. 
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Upper. Battles between peacocks are neither frequent nor very fierce. In courtship time, each keeps to his 
own display ground, which he guards so jealously that it is seldom intruded upon. Occasionally, however, 
there may be a dispute as to proper ownership but a few quick flurries usually end the argument. Lower. 
Although the Indian peafowl] is properly a plains bird and seldom gets higher than the Himalayan foothills, 
it is almost impervious to cold and snow. The bird pictured was nearly buried in snow during the night but 
a flight to the ground and a few shakes of his plumage left him with no ill effects. 
Photographs by Elwin R. Sanborn. 


120 BULLETIN July-August, 1934 


The Indian and Javan peafowl cross readily, producing handsome, fertile hybrids. Hybrids between peafowl 

and more distantly related species, however, are rare. The photographs above represent the offspring of an 

Indian peacock and a domestic guinea-hen, reared in California and until recently living in the Zoological 
Park. This hybrid is undoubtedly sterile. Photograph by Edward R. Osterndorff. 
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Membership: Membership is available to all persons 
who are interested in the work of the Society and 
wish to lend financial aid toward its support, and 
cooperate in the future development of the Zoological 
Park and the Aquarium. 


Classes: General membership in the Society is $10.00, 
payable annually; by payment of $200 anyone can 
become a Life Member; a contributor of $1,000 be- 
comes a Patron; $2,500 an Associate Founder; $5,000 
a Founder; $10,000 a Founder in Perpetuity, and 
$25,000 a Benefactor. 
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free admission to the Aquarium and the Zoological 
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Van); 837 pp. 348 ills. 


Galapagos: World’s End (Beebe) ; 444 pp. 
24 in colors. 

The Arcturus Adventure (Beebe) ; 449 pp. 77 ills. 

Tropical Wild Life (Beebe; Hartley; Howes); 504 
pp. 148 ills. 
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Aquarium Publications 


Guide Book: Official guide to the Aquarium Collec- 
tions (Townsend). Profusely illustrated. Three 
editions issued. Published as needed. 

Sea Shore Life (Mayer). Out of print. 

Cultivation of Fishes (Townsend) ; 27 pp. 17 ills. 

Northern Elephant Seal (Townsend). Owt of print. 

Porpoise in Captivity (Townsend) ; 11 pp. 14 ills. 

Whale Shark (Gudger). Out of print. 

Gaff-topsail Catfish (Gudger). Out of print. 

Galapagos Tortoises (‘Townsend) ; 82 pp. 46 ills. 

Locomotion of Fishes (Breder) ; 188 pp. 46 ills. 

Marine Fishes (Nichols-Breder) ; 192 pp. 268 ills. 

Fishes in the Home (Mellen) ; 178 pp. 68 ills. 

The Public Aquarium (Townsend) ; 97 pp. 47 ills. 

Color Changes of Fishes (Townsend) ; 58 pp. 11 text 
figs. and 27 color plates. 

The Fur Seal of the California Islands (Townsend) ; 
8 pp. 1 color plate, 11 text figs. 

Growth and Age in the Giant Tortoise of the Gala- 
pagos (Townsend) ; 8 pp. 13 text figs. 


Post-cards: General Exhibits. Sets (12) colored. 
Post-cards: Tropical Fresh-water fishes. Sets (12) 
colored. 


For all Aquarium publications or any work relat- 
ing to Aquatic Life, address the New Yorx Aqua- 
riuM, Battery Park, New York City. 
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The Tide 


A brief account of the new tide-recording apparatus at the New York Aquarium. 


CHARLES Haskins TowNsENpD 


“The water follows the moon, silently with fluid steps 
anywhere around the globe.’—Walt Whitman. 


HE Aquarium at last has a Tide-Gauge, 
which shows at all times the exact stages of 
the sea tides at Battery Park. With an explana- 
tory label the tide-gauge will be interesting and 
instructive to people who have little acquaint- 
ance with the sea; who do not know that the 
tide rises and falls twice every day, and that 
navigators must reckon with it accordingly. 
The stage of the tide determines the water- 
level along the wharves, and its flow and ebb 
accelerates or retards the movements of vessels 
entering or leaving port. Its action is perpetual 
because the moon in its monthly course pulls the 
tide with it around the world from east to west 
and the earth turns on its axis daily from west 
to east. The sun also pulls the tide but its influ- 
ence is less than half that of the moon because 
of its immensely greater distance from the earth. 
When both are on one side of the earth and in 
line with it, the tide is at its highest. It is then 
called a spring (high) tide. The terms new- 
moon tide and full-moon tide are also applicable. 
When sun and moon are not in line with the 
earth they pull at cross purposes with the re- 
sult that the behavior of the tide keeps chang- 
ing until they are again in line with it. At its 
lowest it is called neap (low) tide, the sun be- 
ing at right angles with the line of earth and 
moon. While there are two high and two low 
tides a day they are nearly an hour later from 
day to day. 
The tide has an effect on many coastwise in- 
dustries. It fixes the periods during which clam 


diggers and oyster tongers may operate; fisher- 
men in different localities along shore keep in- 
formed on its movements to get the best results 
with nets and lines, because fishes move inshore 
as the water rises. Formerly there were mills 
whose power wheels were turned by rising and 
falling tides. In rivers such as the Hudson for 
instance, where the influence of the tide extends 
above Albany, vessels can move with it advan- 
tageously. When the tide is temporarily station- 
ary at high and low water, steamers may dock 
or leave without difficulty. At other times they 
may require the help of tugboats. 

Navigators of all classes keep the run of the 
tides by consulting the tide-tables published an- 
nually by the government. These documents pre- 
dict the movements of the tides for many locali- 
ties, by day, hour and in fact, minute, for the 
whole year. They are obtainable at all ports, so 
intimately are the lives of maritime folk con- 
cerned with the behavior of the tides. 

The United States Coast Survey has self re- 
cording tide-gauges at many points along the 
coast which automatically register the move- 
ments of the tides at each locality for scientific 
study. The simple tide-gauge at the Aquarium 
shows merely the level of the tide at the par- 
ticular moment of observation. 

Were the surface of the earth entirely cov- 
ered with water there would. be no irregularity 
in the movement of the tide-wave following the 
moon. But the presence of continents, the ir- 
regularity of coast lines and varying depths of 


fa235| 


18} (OF I; 16, 13) AE Te IN September-October, 1934 


SEEDS 0 POR ITS BLES BRO} 


BEAN LACH RATER 


The tide-gauge recently installed in the Aquarium. Besides showing the height of the water, there are various 
other items marked on the scale, such as mean low water and extreme high water. Photograph by S. C. Dunton. 
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Diagrams showing positions of sun and moon in relation to stages of tides. 
From Johnson’s Encyclopedia. 
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An extreme high tide at the Battery. The water is within a few inches of the sea wall. A slight, further rise 
would inundate Battery Park. Photograph by S. C. Dunton. 


water along shore produce complications. The 
tide is never the same in any two places. While 
its ordinary rise and fall at the Battery is only 
about four feet, its range is nearly twice that 
at the head of Long Island Sound and nine feet 
at Boston. There are places where owing to the 
configuration of the land, the tide rises to enor- 
mous heights, as in the Bay of Fundy. At the 
Atlantic end of the Panama Canal the tide has 
a rise and fall of only a foot; at the Pacific end 
its range is from twelve to sixteen feet. There 
are rivers where the rising tide sweeps in as a 
dangerous roaring breaker. The flood tide is not 
confined to the side of the earth next to the 


moon—there is also high water on the opposite 
side of the earth at the same time, the moon at- 
tracting the earth itself, leaving the water sag- 
ging on the other side. Thus the revolution of 
the earth gives us two tides a day instead of 
one. Tides are always liable to variations caused 
by wind and weather. 

All this is an old story to people who know 
about the tide. It is told here for the benefit of 
the really great number of persons who do not 
know. It is a mere sketch of a vastly compli- 
cated matter which considered in detail, would 
fill and has in fact filled volumes. 


_ 4 - 


The Reproductive Habits of the Painted Betta 
A relative of the Siamese fighting fish, new to aquaria. 


C. M. Breper, Jr. 


N the pursuit of certain studies on the repro- 
ductive habits of fishes particular attention 
was given to forms that showed especially elabo- 
rate behavior in regard to courtship, care of 
young, or other features of procreational activ- 
ity. One species considered in this connection 


was the well known Siamese fighting fish, Betta 
splendens Regan. Prior to spawning the male of 
this species constructs a nest composed of air 
bubbles which float on the surface of the water. 
The bubbles are covered with some viscid secre- 
tion in the mouth which gives them sufficient 
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An unnamed species of Betta gathering its eggs. The lower fish is the female which has just ejected the eggs 

from her mouth for the male. Six of them may be seen as white spots immediately above her head. The male, 

to the left, is about to take them in his mouth where they will remain until the fishes hatching therefrom will 
be able to care for themselves. Photograph by S. C. Dunton. 
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permanence for the function which they are to 
serve. After the nest has been built the male in- 
duces a female to come under the construction 
where spawning takes place. The eggs are heav- 
ier than water and consequently sink. The male 
carefully gathers them up in his mouth and 
tucks them in the mass of froth constituting the 
nest. Here he guards and protects them and re- 
turns any which may fall out. This care is car- 
ried on until after hatching and until the young 
fish are able to shift for themselves. The above 
epitomized account is well known and has been 
discussed at considerable length by various 
students. 

There are two other species congeneric with 
this one that are sometimes kept in aquaria but 
are not so well known. One of these Betta bel- 
lica Sauvage is reported to breed in a manner 
essentially similar to that of the Siamese fight- 
ing fish. Mr. R, W. Lanier of the Steinhart 
Aquarium, who has had this species under ob- 
servation assures us that such is the case. The 
other, Betta pugnax (Cantor) is reputed to have 
the habit of incubating its eggs in the mouth of 
the male. Since this would appear to be a dis- 
tinctly different form of reproductive habit, ef- 
forts were made to obtain some specimens for 
study. In this connection the good services of 
Mr. C. W. Coates of the New York Aquarium 
were drawn upon. After some effort he suc- 
ceeded in obtaining two lots of fishes trans- 
mitted to him under the name Betta pugnaa. 

The first lot, four fishes, were obtained indi- 
rectly from the “Aquarium Hamburg” a com- 
mercial house. They were supposed to come 
from Johore. These proved to be oral incubators 
but they were not Betta pugnax. In regard to 
the identity of these fishes Dr. G. S. Myers of 
the United States National Museum was con- 
sulted, who with his superior acquaintance with 
labyrinthine fishes is convinced that this first 
lot of fishes represents an unknown species, 
while the second lot was not Betta pugnaxr 
either, but still another species, Betta picta 
(Cuvier and Valenciennes). The exact source of 
the latter fishes unfortunately is impossible to 
ascertain at this time, at least. The specimens of 
Betta picta, which we may call the painted 
betta, were the gift of Dr. K. Kuiper of the 
Rotterdam Aquarium and were brought to the 
New York Aquarium through the kind efforts 
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of Mr. J. F. Emde. To both these gentlemen 
this Institution is grateful once more for their 
continued efforts in securing rare specimens in 
its behalf, 

The species, as yet unnamed, showed habits 
that rather clearly indicated the mode of origin 
of oral incubation in this group. The male fish 
would select some site, usually a tank corner 
and perform in it almost exactly as though the 
site was roofed with a bubble nest. In the pair 
studied both sexes picked up the eggs and car- 
ried them to near the surface of the water and 
there spat them out and upwards as though dis- 
charging them into a nest. The eggs, of course, 
simply fell to the bottom when they would be re- 
trieved and the performance again gone through. 
This might go on for half an hour after which 
time it would be given up. In each case finally the 
male held all the eggs in its mouth. It seemed 
that at times the female deliberately transferred 
the eggs she had to the male. At least she was 
noted to spit the eggs out only near the head of 
the male and then to pick them up again only 
if he failed. It is not difficult to imagine how 
such a habit could have arisen. The loss of the 
ability to build a bubble nest or a shift in environ- 
ment to a place where a fragile froth raft could 
not be successful would readily account for the 
observed behavior. The failure to find a suitable 
depository. for the eggs could then culminate in 
the simple retention of them in the mouth—oral 
incubation." 

An assumption that the evolution of these 
habits moved the other way could hardly be ar- 
gued, for the group of fishes to which the Bettas 
belong are marked by their building of froth 
nests. This is common to many of them, where- 
as oral incubation, within this group, with pos- 
sibly two exceptions (Luciocephalus and Sphae- 
richthys) is confined to the genus under discus- 
sion. 

The reproductive habits of the painted betta 
are rather similar to those described above but 
they are not as clearly marked. The male simply 


Since this was written an article by W. L. Brind has appeared 
in Aquatic Life 18(5) :95-98 describing the breeding of this 
fish under the name Betta pugnaz. It is in essential agreement 
with the above, the slight descriptive differences probably 
being referable to individual differences in the fishes. The 
specimens were received from the same source and Mr. Brind 
obtained a detailed description of the habitat from the col- 
lector Mr. A. Ramsperger. According to this the species in- 
habits flowing streams where froth nests could hardly be 
useful. The Siamese fighting fish on the other hand breeds in 
rice fields and other still waters. 
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Upper: The painted betta, Betta picta, a new fish for the home aquarium. The male in the upper left. The 

photographs accompanying this article are apparently the first of this species and we believe the specimens 

which are in the New York Aquarium to be the only ones in America at least. Lower: A male painted betta 

with a mouthful of incubating eggs. While the eggs are developing the fish spends nearly its entire time 
resting quietly amid water weeds. 
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gathered up the eggs and swam off in the actual 
spawnings observed. The courtship and embrace 
is similar to that of both the Siamese fighting 
fish and the undescribed Betta. It would conse- 
quently seem that Betta picta had moved fur- 
ther away from the nest building habit, having 
“forgotten” even the vestigal ceremonies previ- 
ously discussed. As with all such fishes the 
brooding individual takes no food for evident 
mechanical reasons. 

The painted betta is about the size and has 
the general appearance of the Siamese fighting 
fish, although the pattern and coloration is 
somewhat different. Since it has been demon- 
strated that the Siamese fighting fish will at- 
tempt to court objects far more different from 
it than the painted betta, some experiments 
were made to determine if these two species, de- 
spite their superficially different habits would 
attempt to cross breed. This was done not with 
the desire to produce hybrids but more to 
study the interaction of the reproductive modes. 
No matings occurred but there was an extensive 
courtship that seemed, however, only to result in 
confusion. The most interesting case was ob- 
served between a male painted betta and a fe- 
male fighting fish. Courtship proceeded almost 
to the point of spawning. Here the female would 
back off, swim around and eye the brilliant male. 
The impression could not be-avoided that the 
female was puzzled, if such a word can be ap- 
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plied to a fish, at the stupidity and unwarranted 


behavior of her suitor. 

Although there are fourteen species of the 
genus Betta, not including the as yet unnamed 
one here mentioned, few have found their way 
into aquaria, but all that have seem to be well 
adapted for such No one 
apparently has ever reported on the habits of 
Betta picta in an aquarium, nor has it been 
previously mentioned in such connections up 


an environment. 


to this time, being merely the name of a recog- 
nizably distinct species in regional and system- 
atic lists. The Bettas thus far kept in aquaria 
may be listed as follows: 
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It is thus evident that out of a possible fifteen 
only six have been kept in aquaria. The last one, 
Betta fusca Regan, included on the authority 
of Dr. Myers who informs me that he has 
only seen the name listed in some of the older 
German aquarium catalogues. Furthermore, the 
status of Betta pugnax is uncertain. Possibly 
the fish to which this name properly refers 
has never been kept in aquaria. Since the five 
of which the habits are known, three carry 
eggs in their mouths while only two incubate in 
nests, it is possible that eventually it may be 
demonstrated that oral incubation is the rule 
instead of the exception in this genus. This is 
written on the assumption that the true Betta 
pugnax actually has been kept in aquaria and 
that it is a valid species. 

The best known species, the fighting fish of 
Siam, appears from time to time under a wide 
variety of names and fishes obtainable in Amer- 
ican aquarium shops show much variation, These 
are merely varieties of a single species selec- 
tively bred for ornamental purposes. It is so 
well known that it need scarcely be mentioned 
that the common name is derived from the ex- 
ceedingly pugnacious nature of the males, which 
are sometimes used for “sport” after the man- 
ner of game cocks. 

The painted betta is far less quarrelsome and 
is an exceedingly timid and nervous little fish, 
in fact, being so shy that a close study of its 
habits is not easy. While not as brilliantly col- 
ored as the domestic varieties of its quarrelsome 
cousin it compares favorably with the wild an- 
cestors of that species. Then too there is a very 
marked change of pattern and color with emo- 
tional disturbance. Most prominent and perma- 
nent is a broad iridescent blue band along the 
edge of the long anal fin. This color is on the 
membrane of the fin and the rays which cross 
it are a deep maroon. Sometimes rows of bright 
bluish green dots are present on the sides but 
more often they are replaced with four broken 
black stripes on a light background. The tail is 
most frequently edged with maroon and the dor- 


Common Name Scientific Name Breeding Habits Origin 
Siamese Fighting Fish Betta splendens Builds froth nests. Siam 

oo Betta bellica s Ss ‘ Perak, ete. 

——_—— Betta pugnax Carries eggs in mouth. Borneo—a questionable species. 
Painted Betta Betta picta is 0) oP aru ae Singapore, etc. 


Betta sp.(?) 
Betta fusca 


Johore 
2 Sumatra, etc. 
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(a) An incubating male painted betta with an unusually large mouthful. The swollen basket-like “jowls” 

give mute testimony of the apparently uncomfortable proceedings. A female, to the right, has been pursuing 

the male. It may be noted that this fish is distended with roe that it seems desirous of shedding. (b) A male 

painted betta showing its striped phase. This coloration is more commonly seen on female fish but occasionally 

the males also display such a pattern. (c) The bubble nest of the common Siamese fighting fish in the corner 

ot an aquarium. This male, which is close to the wild uncultivated fish is guarding its nest full of eggs. 
Photographs (B) and (C) by S. C. Dunton. 
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sal with an iridescent green. As in most such 
fishes the female is comparatively somber, be- 
ing most frequently a pale tan with horizontal 
dark stripes. Since the painted betta is easily 


NEW YORK ZOOLOGICAL SOCIETY 


133 


bred and the young hardy, of a peaceful dispo- 
sition and rather attractive, it is not unlikely 
that this species might gain considerable popu- 
larity among home aquarists. 


Electric eels, Electrophorus electricus, from Brazil. The swellings near the heads of these fish indicate full 
stomachs. These fish are fully conscious of discharges of electricity by each other but are not adversely 
affected by it. 


SOME ELECTRIC FISHES AT 
THE AQUARIUM 


C. W. CoaTres 


Illustrations from photographs by S. C. Dunton 


ROM time to time the Aquarium receives — 


and exhibits specimens of the various elec- 
tric fishes. There are a number of these but, in 
general, they have not a great value as exhibits, 
for they are given to hiding in the sand or 
rockwork in their tanks. If they have neither 
sand nor holes in which to hide, they usually 
die. Their electric powers are quite curious and 
not entirely understood, although all of these 
fishes have been the subject of much scientific 
consideration for many years, and we know 
where they generate and store the electricity. 

In the electric eel Electrophorus electricus, 
from northern South America, of which the 
Aquarium exhibits a specimen about five feet 
long, the electric organs are known to be three 
pairs of muscle-like tissue, the chief of which 
extend from just behind the head almost the 
whole length of the body on each side of the 
back-bone. The secondary organs, called Hunt- 
ers organs, are smaller and run parallel to 


these, but closer to the anal fin. The third elec- 
tric organs are called the Bundles of Sachs and 
are located along the large electric organs in 
the latter half of the body. 

Dr. Carl Sachs made a series of experiments 
with this fish in its natural environment—on 
the rios Orinoco and Apuré—in the latter half 
of the nineteenth century, but unfortunately he 
died before he had time to make a full report on 
his observations. He does state, however, that a 
shock may be received in four different ways— 
by completing the arc; by conduction; by direct 
contact, and from the water in which the eel is 
discharging shocks. Where electricity is pro- 
duced by ordinary means, it is necessary to 
make some contact with the ground, if the cir- 
cuit is not complete, before any shock is felt. 
In the case of all the electric fishes handled, we 
have found from our own experiments with these 
creatures that one may be securely insulated in 
every way, except one contact with the fish it- 
self, and still feel a very considerable shock. 
One report of somewhat doubtful authenticity 
gives the value of the shock of the electric eel 
at about six hundred volts, and while this re- 
port may be doubtful it is a fact that a shock 
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is sufficient to completely paralyze the muscles 
while the current is still flowing. Faraday, the 
famous physicist, found that the average shock 
of a fish about four feet long was comparable to 
that given by a battery of fifteen Leyden jars 
with a surface of 2.258 square metres loaded to 
their maximum capacity. 

An interesting thing about the eel is that it 
can, apparently, regulate the power of the cur- 
rent it releases. This may be demonstrated by 
using an eel which is comparatively tame, in 
which case the eel will release a small shock if 
it is stroked or pushed about in the water by its 
keeper, but will release a paralyzing shock if 
it is fearful, as when it is about to be moved 
and finds itself in a net. The only successful 
way to move such a fish, whose electricity will 
flow along an apparently perfectly dry wooden 
net-handle, is to sufficiently disturb the eel for 
a period of an hour or so to stimulate it into 
giving off all its electricity, when it may be 
handled with impunity before it can generate 
any further supply. This may take about two 
hours. Further evidence of the regulatory pow- 
ers is offered when the feeding habits of the 
fish are watched. It will not eat dead fishes at 
all, but will send out merely enough electricity 
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to paralyze its potential food. When food fishes 
with varying degrees of tolerance against elec- 
tricity are used, the eel after two or three at- 
tempts will determine the correct amount of 
electricity to discharge to paralyze the food, 
and not kill it, or stimulate it into swimming 
rapidly away. The eel, in the Aquarium at least, 
will seldom, if ever, swim after its food, but 
will lie in wait until the food fishes approach 
under their own power. After one or two shocks 
have been released by one eel, in an attempt to 
feed, all the eels in the tank will swim about the 
same spot in great excitement, and any food fish 
which swims out of the immediate vicinity of the 
active eels is quite safe until it swims before the 
nose of an eel again. 

The eels have, apparently, some special re- 
ceptor organs for receiving electric shocks and 
locating their source, for if one eel is stimulated 
into releasing a shock it will swim rapidly away, 
and return later, perhaps, to investigate. Before 
the first one returns, however, all the other eels 
in the tank will have received the shock and 
come to the place of its origin to investigate. 
This was noticed repeatedly, for it was found 
necessary, because of the lack of interest in 
searching for food, to wait until one eel was 


Dorsal aspect of the electric torpedo brought to the Aquarium from East Africa by A. M. Vida. 
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Ventral aspect of the same specimen shown on page 134. Brought from East Africa. 


within reach and then drop a bit of meat or fish 
on its nose. It would discharge, seize the food, 
and decamp; but the other eels, no matter how 
dormant, or how far away in the tank—which 
was twenty-eight feet long—would immediately 
come to the spot where the food was dropped 
and regular feeding would then take place. A 
check on this was made repeatedly by dropping 
a small pebble on the back or tail of an eel, 
causing it to discharge and swim away, and in 
every case all the other eels immediately would 
be swimming about, under the exact spot where 
the pebble was dropped. There can be no ques- 
tion of markers being noticed by the eels, for 
the pebbles were dropped through iron grill- 
work and in different places—sometimes at the 
head, the back, or either side of the original 
eel—and the small splash of the falling pebble, 
or the rings caused by its entrance in the water, 
had no effect at all unless the pebble actually 
touched the eel and caused it to discharge. The 
discharge of electricity by one eel does not 
otherwise affect the other eels, they probably 
having a tolerance for each other’s shocking 
power. 

The discharge of electricity by the electric 
catfish, Malopterurus electricus of Africa, how- 


ever, causes considerable disturbance to other 
electric catfish within range. This phenomenon 
has been noticed from the first that electric cat- 
fish have been observed in aquaria, and all sub- 
sequent observations seem to bear it out. Re- 
cently, tank space being somewhat at a prem- 
ium, we tried keeping two of these creatures in 
the same tank, giving them aquaria which were 
quite large in comparison to the size of the fish 
and with many caverns and holes arranged in 
which to hide separately. We also tried to keep 
one male and one female together in compara- 
tively large aquaria, but whenever more than 
one electric catfish were kept in the same aquar- 
ium the net result was the same—within a week 
there was only one alive. In a state of nature the 
fish must at least pair for mating, but whether 
they then develop a tolerance for each other’s 
electric powers, or cease discharging electricity, 
we have no present means of knowing. 

The value of the electric power of these fish 
is somewhat different from those of the electric 
eel which uses electricity both as a means of 
catching food and as a defense. The catfish does 
not, apparently, use its electricity for catching 
food, but merely as a defense. There is a dis- 
tinct difference between the feel of the shock 


136 


BULLETIN 


Sceptember-October, 1934 


The electric catfish, Malopterurus electricus, from Africa. Although the tank was very large the fish con- 
gregated in one small cavernous structure of the rocks, a dangerous massing for them since they apparently 
have no tolerance for each other’s electricity. 


of the electric eel and the electric catfish. The 
former is vigorous and prolonged, and if one 
seizes hold of the fish with the hand, the muscles 
are contracted and one will be unable to let go 
again, whereas the shock of the catfish is simi- 
Jar to that from a high tension medical battery 
—sharp and stinging, but of the shortest dura- 
tion. In respect to the former kind of shock we 
have been informed by sailors and collectors of 
fishes who have brought electric eels to us, that 
they have lost a good proportion of the collec- 
tion through persons who doubt the electric 
powers of the fish and catching hold of the ani- 
mal are unable to let go. As the muscles of their 
hand and arm contract, the fish discharges more 
electricity, which in turn causes a further con- 
traction, only to be broken when the fish has 
been almost squeezed in two and dies. 

The shocking power of the torpedo or electric 
ray of East Africa, seems to resemble that of 
the catfish, although this fish uses its power, to 
some extent at least, in its search for food. One 
specimen recently exhibited in the Aquarium 
would stun a smal] fish with electricity, then 


dispose its own flat body over that of the vic- 
tim, and gradually work the stunned fish into 
its mouth by a series of vigorous undulations of 
its fins. Specimens of the torpedo are also diffi- 
cult to procure alive, because of the doubt in the 
minds of curious persons aboard the steamers 
which carry the fish back, for the rays are in- 
variably poked and handled until they are ex- 
hausted. 

In aquaria the electric eel is undoubtedly the 
best exhibition specimen of these peculiar elec- 
tric creatures, although it is impossible to ex- 
hibit publicly its strange powers. 


o> 
FISH-TRADING WITH SOUTH AFRICA 


CuHaARLEs Haskins TowNsEND 


Illustrations from photographs by S. C. Dunton 


N October 7, 1932, a telephone call was 
received at the Aquarium asking if we 
would accept a small jumping-fish from Africa. 
We said we would be glad to have such a fish 
and were then instructed to call for it at a pier 
in Staten Island. The fish was the well-known 
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mudspringer, Periophthalmus koelreutert, which 
spends most of its days hopping about mudflats 
and mangrove swamps catching mosquitoes, and 
the donor Mr. A. M. Vida, chief radio operator 
of the American-South African Line Motor Ship 
City of New York, and thus began a most profit- 
able friendship for the Aquarium. 

Mr. Vida had carried a number of animals of 
one sort or another back to New York from his 
various ports of call. Some of these animals have 
found their way into American zoological collec- 
tions, but this was the first time he had at- 
tempted to bring back any fishes. He offered to 
bring any other small fishes he could catch and 
handle if we would like them. We were, of 
course, delighted to accept his offer and the ship 
sailed back to Africa with our high hopes of 
acquiring African fishes on its return. 

A few small species of African fresh-water 
fishes are available through commercial chan- 
nels, the fishes being taken to Germany and 
either bred there or re-shipped to North Amer- 
ica, but it is quite impossible for us to acquire 
large fishes or marine forms through these pro- 
fessional collectors so that Mr. Vida’s offer was 
highly appreciated. 
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The City of New York returned December 19, 
1932, bringing eleven more Periophthalmus and 
one clawed frog. Nothing further was heard 
from Mr. Vida until June, 1933, when we had a 
radio message offering us a V'aranus niloticus, a 
large lizard. This we accepted and sent to the 
Zoo, and in discussion with Mr. Vida we found 
that he had discovered what many other tray- 
ellers have discovered—that fishes are excep- 
tionally difficult subjects to transport. He had 
attempted to bring back a number of fishes for 
us but all had succumbed to the vicissitudes of 
ocean travel, the only creatures to arrive safely 
being those which required little water. How- 
ever, Mr. Vida was still willing to try and was 
confident that he could successfully carry fishes 
back for us. 

With the permission of the ship’s officers, 
Captain George M. Wauchope and Chief Officer 
Paul S. Maguire, the Aquarium installed a series 
of six twelve-gallon aquaria on the ship, the 
American-South African Line kindly building a 
wooden rack in the radio room to carry these. 
The Aquarium also installed a small air pump 
so that the water might be easily aerated, and 
another attempt to carry fishes was under way. 


Zebra fish, showing the highly spectacular and attractive markings. The tips of the dorsal spines are reputedly 
poisonous. The sharp spines on the dorsal fins of the bullheads cause acute pain if they are held in a way to 
allow the flesh to be punctured 
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On this trip, Mr. Vida took with him a number 
of small local marine fishes as a gift to the East 
London, South Africa, Aquarium. ‘This institu- 
tion was desirous of obtaining American forms. 
These fishes were successfully transported and 
in return, Dr. Nanni, Director of the East Lon- 
don Aquarium, gave Mr. Vida some fishes for 
us. These included the spectacular zebra fish, 
Pterois volitans, and it was on this trip that Mr. 
Vida had the difficulty in feeding them referred 
to elsewhere in this issue. The zebra fish are ex- 
ceedingly rare in North America and have a 
high cash value. At present the zebra fishes at 
the Aquarium are about eight inches long and 
make an exceptionally attractive display. Be- 
sides the zebra fish, a number of glass fish— 
small transparent creatures that look as if they 
are made of glass—and an assortment of rare 
cichlids which Mr. Vida caught in the tidal wa- 
ters near Beira, Portuguese East Africa, were 
donated. One lung fish also was received. This 
fish, which breathes air, was carried from the 
African interior in a gunny sack and immediately 
demonstrated his pleasure at being in the water 
again by eating a smaller lung fish which was 
already in the tank in which he was placed. 

On Mr. Vida’s return to Africa after this 
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trip he took with him another small collection 
of West Indian and local marine fishes for Dr. 
Nanni’s collection. During this eastward leg of 
the voyage, the ship called at the Island of St. 
Helena and Mr. Vida added a number of local 
fishes to his tanks. Part of this collection was 
given to the East London Aquarium and part 
brought back to New York. Our share of these 
included a number of Five Fingers—a species of 
Abudefduf which derives its local name from the 
grayish bands across its body which look as if 
they were the imprints of a clutching hand ;— 
two very lovely green fishes, and a number of 
terapon. In exchange for our fishes, Dr. Nanni 
gave Mr. Vida two black-footed penguins and a 
number of fishes. This consignment arrived 
safely in spite of a very stormy and cold cross- 
ing, reaching the Aquarium, via Boston, in De- 
cember, 1933. 

A further collection of African and St. Hel- 
ena fishes reached us in March, 1934. This, com- 


prising 138 specimens of eighteen species, was 


the largest to come to hand, and included one 
lung fish, one electric torpedo, some new climb- 
ing perch, and a collection of young fishes of 
species rarely, if ever, exhibited in America. Mr. 
Vida, however, reported that he had not enough 


A corner of the radio room of the Motor Ship City of New York showing part of the series of aquaria and 
some Angel fish from the New York Aquarium enroute to the East London, South Africa, Aquarium. 
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tanks to carry the fishes available to him, and 
so, with the permission of the ship’s officers, two 
fifty-gallon tanks were installed on the after 
part of the bridge deck of the liner. 

Again a small collection of local fishes were 
sent to East London Aquarium, and Dr. Nanni 
reciprocated with an octopus and six small 
zebra fish. Mr. Vida also made a collection of 
fishes in St. Helena, Beira, Lourenco Marques 
and Durban, but this trip was not so success- 
fully completed for the radio apparatus went 
out of order and the fishes could not be attended 
to as much as they required. The zebra fish, 
some clown fish, an African porgy, a carabella, 
and some infant groupers being all that trav- 
elled safely. 


At the various ports of call a number of na- 
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tive fishermen have been enlisted by Mr. Vida 
to collect fishes for us. These men will be paid 
in the most valued medium of exchange in their 
locality, which varies from cigarettes and candy 
to old overcoats and suits of dungarees, such 
articles apparently having greater value than 
currency. Already several outworn garments 
have been changed, through the agency of Mr. 
Vida, into very attractive exhibits. 

At the present writing four penguins and a 
number of fishes are aboard the Motor Ship 
City of New York en route to the New York 
Aquarium. ‘These are due here about mid-Oc- 
tober. We are very much indebted to Mr. Vida 
for his efforts on our behalf and to the owners 
and officers of the vessel for their interest and 
assistance. 
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THE ULTIMATE IN TAILLESS FISH 


C. M. Breper, JR. 


ERSONS that are concerned with the han- 

dling of fishes in one way or another en- 
counter from time to time individual specimens 
that evidently have been seriously injured and 
recovered with only a scar or some deforma- 
tion to tell of some old time misadventure. 
Among such cases are specimens that have lost 
the tail fin completely or in part. Superficially 
these are rather striking since the caudal ap- 
pendage is so intimately associated with under- 
water locomotion. It is evident that, neverthe- 
less, these fishes are able to survive despite this 
apparent handicap. Scattered through both sci- 
entific and lay literature pertaining to fishes 
may be found numerous references to specimens 
mutilated to this extent that were caught along 
with normal members of their kind. Probably 
every ichthyologist has seen one or more case 
of this sort and many have considered them of 
sufficient interest to warrant a report. The pres- 
ent contributor in looking over old papers finds 
that he has previously mentioned two such cases, 
one a Panamanian creek fish, Piabucina festae’ 
and the other a mention of numerous instances 
of the kind in the pearl roach, Scardinius ery- 
thopthalmus which appeared nine years ago in 
1 Breder, C. M. Jr., 1927, The Fishes of the Rio Chucunaque 


Drainage, Eastern Panama. Bull. Amer. Mus. Nat. Hist. 57 
(8) :91-176. 


this Butinrin.* One of the most interesting of 
such instances was méntioned by J. T. Nichols* 
concerning a large tarpon, to mention only one 
reference to the literature of the subject. 

The origin of these injuries is clearly caused 
in the main, if not entirely, by predatory forms 
biting entirely through the posterior portion of 
a fish they had attempted to catch. The dying 
fore parts of a fish is not an uncommon sight 
where predatory forms are active, as can witness 
any West Indian fisherman, who frequently, to 
his dismay, draws up part of a fish on the end 
of his line. Usually this is evidence that some 
passing shark has helped itself. Sometimes the 
fisherman gets only a head and sometimes sharks 
are too abundant and active to make continued 
fishing worth while. Fishes injured this way 
were clearly in distress, having been hooked 
before being attacked, but it is not an uncommon 
sight to find similar cases of free fishes sharing 
a like fate. This is especially evident in the 
case of schooling fish when active predators 
slash right and left among them. Of course only 
those few with no vital organs destroyed stand 
a chance of surviving. Of the latter, it would 
2 Breder, C. M. Jr., 1925, Tailless Pearl Roach. Bull. N.Y.Z.S. 

28 (3) 172-74. 


3 Nichols, J. T., 1921, The Miami -Aquarium. Nat. Hist. 21 
(4) :359-366. 
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(a) A tailless round pompano, Trachinotus falcatus. The injury resulting in the loss of the tail had com- 
pletely healed and the fish was active and alert. It swam rapidly by employing the dorsal and anal fins for 


purposes of propulsion. This fish measured 38 mm. over all. (b) A specimen of the common pompano, 
Trachinotus carolina wounded by a young bluefish. This specimen was found in a dying condition as were 
several others after the passage of a school of snappers. Note the similarity to the injury on the round 
pompano that survived. (c) A tailless red hind, Epinephelus guttatus. This specimen taken at Key West. 
Florida, had evidently lost its tail in its early youth. Note how both the dorsal and anal fins have grown 
backward and form a substitute for the lost tail fin. This fish lived for about a year and a half in the 
Aquarium, and was able to hold its own with normal tank mates. Photographs (A) and (C) by S. C. Dunton. 
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seem that few of those could compete with 
whole, uninjured fishes but the fact is, neverthe- 
less, a percentage evidently do. Bearing on this 
are some observations made on the relative speeds 
of tailed and tailless pearl roach. At no time 
could any difference in speed of swimming be 
noted by the writer between two such fishes. 
The difference noted was that the tailless one 
swung its stump through a wider arc which 
it could more easily do, being minus the resist- 
ance of the fan-like tail. This was discussed 
with some hesitation in a technical paper on fish 
locomotion.* Since then this subject has been 
studied in experimental detail involving the use 
of motion pictures for analysis by Dr. J. Gray” 
of Cambridge, England. It is with considerable 
satisfaction that it may be reported that his 
studies have borne out these superficially un- 
likely observations. 

Since the above mentioned matters were dis- 
cussed in print, two other cases came to the 
author’s attention on looking over incoming speci- 
mens at the New York Aquarium. One, a hind, 
_Epinephelus guttatus (Linnaeus), is illustrated 
herewith and shows the deformation very well. 
In this case the posterior portions of the dorsal 
and anal fins grew longer and drew around rear- 
ward, replacing to some extent the lost tail fin. 
This occurs only in fishes of the “ordinary” fish 
form such as the one illustrated. The other case 
noted above was a large green moray, Gymno- 
thorax funebris Ranzani. This fish with its sim- 
ple eel-shape presented no such peculiarity but 
was simply truncate behind and nearly a third 
shorter than others of its same diameter. 

The occasion of the present remarks, how- 
ever, does not concern the above fishes but re- 
fers to a truly remarkable specimen received 
at the Aquarium during the preparation of this 
Butietin. As the title suggests it is certainly 
the ultimate in tailless fish. This specimen, a 
young pompano, T'rachinotus falcatus, as shown 
in the accompanying photograph, not only lost 
its tail but the major portion of the posterior 
part of the body as well, and parts of the 


4 Breder, C. M. Jr., 1926, The Locomotion of Fishes. Zoologica 
4. (5) 3159-297. 

5 Gray, J., 1983. Studies in animal locomotion III. The pro- 
pulsive mechanism of the whiting (Gadus merlangus) Journ. 
Exp. Biol. 10 (4) :391-400, 19388. Directional Control of Fish 
Movement. Proc. Roy. Soc. London, 113, 115-125, 1938. The 
muscular movements of fishes. Proc. Roy. Instit. Great Brit. 
April 28 :1-32. 
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dorsal and anal fins. If the wound had been 
ever so slightly forward of where it is, the vital 
organs would have been involved and no such 
curiosity would have reached us. The skin had 
completely covered the wound caused by the 
severance of the after parts of the fish. 

The outline diagram illustrates the physical 
difference between this abbreviated specimen 
and a normal pompano of like size. It is to be 
noted that the depth of the body has increased 
somewhat, due presumably either to a bunching 
of the muscles after their severance or to their 
greater development because of some unaccus- 
tomed strain being placed upon them. The fore- 
head thus appears to be somewhat concave. The 
form of both the dorsal and anal fins differ from 
the normal, so that most of their extent is along 
a vertical line. In this position they are able 
to offset the loss of the tail fin to an effective 
extent. This fish had completely healed its 
wound when it was brought to the Aquarium in 
a living, active state from Islip, Long Island, 
by Mr. K. Atwood 8rd. Although it died a few 
days later there is no reason to associate its 
demise with the fully healed wound. It may be 
mentioned that fishes brought in by persons 
unfamiliar with the technique of caring for ma- 
rine specimens, although always appreciated, 
frequently die in a short time. 

Some years ago the writer discussed the 
growth and behavior of young bluefishes in these 
pages.® In this connection there was figured a 
young common pompano, T'rachinotus carolinus, 
that had been nearly bitten in half. This speci- 
men was nearly dead when found as were 
numerous others. The illustration is here re- 
peated for comparison with the specimen under 
discussion. It is difficult to avoid the conclusion 
that this one too was snapped at by a “snapper 
blue.” It so happens that in local waters there 
are no other common fish that would be likely 
to snap a fish in two in just such a fashion. 

The development of the remaining vertical 
fins in fishes so injured is, perhaps, the most 
interesting feature of them. If the dorsal fin is 
far forward and only the anal fin far back 
enough to be involved, this tends to turn up and 
replace the lost caudal fin. The tarpon, pearl 
roach and Piabucina previously referred to rep- 


6 Breder. C. M. Jr.. 1925. Growth of young bluefish. Bull. 
N.Y.Z.S. 38 (6) 2181-183. 
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The featherback, Notopterus afer, a fish that has the anal fin fused with the caudal in such a fashion as to 
suggest the direction in which a tailless fish with a long anal tends to develop. Photograph by S. C. Dunton. 


Diagram of the tailless round pompano (a) shown in the accompanying photograph on page 142. This is 
overlaid on the outline of the normal fish for purposes of comparison. 


A tarpon, Tarpon atlanticus, that has lost its tail and in which the anal fin serves in its stead. Compare this 
figure with that of the normal featherback above. After Nichols (1921). 
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resent such cases. Fishes in which both dorsal 
and anal are involved as the hind and pompano, 
here illustrated, show the anal growing up and 
the dorsal down. In the first type the vertebral 
column deflects upward but in the second it 
remains horizontal, being acted upon about 
equally from both directions. As Mr. Nichols 
has pointed out the tipping up of the vertebral 
column suggests the mode of evolution of the 
normal fish tail. In primitive bony fishes this 
column extends along the dorsal edge of the 
tail and while relatively retracted in the ad- 
vanced forms still retains the tipped up con- 
dition internally. 

In various fishes that have a pointed or 
acuminate tail the regeneration is usually quite 
normal if the severance has not been too far 
forward. The African lungfish, Protopterus 
aetheopicus, and the knifefish, Gymnotus carapo, 
are examples of this sort. All this would suggest 
a study in the stresses and strains of a mechan- 
ical nature set up in a body composed chiefly 
of structural supports (bones), lashed together 
with elastic thongs under tension (muscles). 
The parts left, when some elements are re- 
moved, then realign themselves according to 
physical laws, upon which are superimposed a 
development along new lines dependent on what 
way the organism attempts to exercise its 
remaining parts to compensate for those lost. 
Any cripple, human or otherwise, operates along 
this same pattern with the consequence that both 
bones and muscles become developed in un- 
expected ways. These are “unexpected” only 
in so far as we are unable to follow the struc- 
tural significance of the numerous interlocked 
parts of a vertebrate. If these were sufficiently 
understood we could doubtless prognosticate 
just what development would follow the re- 
moval of a given element. In this connection 
the form of the featherback, Notopterus afer is 
pertinent in that it normally bears a marked 
superficial resemblance to tailless fish in which 
the anal fin only replaces the caudal. This fish 
has a notably small and forwardly placed dor- 
sal and a long anal fusing with the tail fin. 
Very likely if the mechanics of the deformations 
discussed were thoroughly understood such infor- 
mation could be applied with profit to the study 
of the development of the great diversity to be 
found in the body form of fishes. 
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THE NEWFOUNDLAND SEAL FISHERY 


CHARLEs Haskins TowNsENpD 


N Science for August 24, Dr. C. Hart Mer- 
| riam called attention to an announcement 
by the secretary of the Society for the Preser- 
vation of the Fauna of the Empire that the New- 
foundland sealing industry is steadily declining 
and recommending that a sanctuary be provided 
for the protection of the seals. Dr, Merriam 
very properly pointed out that these ocean- 
dwelling seals breed only on ice floes and that a 
land sanctuary would not be possible. 

Having before me the official records of the 
catch of the Newfoundland seal fishery for over 
100 years, it does not appear that the fishery 
has declined to a serious extent. During the 
period from 1860 to 1930 the average annual 
catch was 196,019. Due to unfavorable weather 
conditions in 1931 and 1982 there was a falling 
off, but in 19384, 223,708 seals were taken. 

Prior to the middle of the nineteenth century 
large numbers of sailing vessels engaged in this 
fishery. At one time in the ’fifties, there were 
400, it is said. The annual catch occasionally 
exceeded half a million seals. Later, when the 
sailing vessels were replaced by steamers, the 
hunting season was officially shortened with a 
view to conservation. | 

Sealing operations are now permitted only 
between March 10 and April 15. Owing to the 
present low price of seal skins and oil only 
nine steamers were employed in making the 
large catch of 1934,—223,708 seals. 

This long established seal fishery is unique 
in that it is based on the taking of young seals 
only, the number of adults captured being neg- 
ligible. Adults take to the water at once, upon 
the approach of the hunters, the extremely fat, 
nursing young being unable to leave the ice 
floes on which they are born. 

The catch has always been made on ice floes 
not far from Newfoundland. Doubtless both 
harp and hood seals, the two species on which 
the fishery is based, bring forth their young 
on ice fields more remote and impenetrable by 
vessels. It is evident that the survival of great 
numbers of breeding seals has hitherto sufficed 
for the notably prolonged maintenance of the 
fishery. I have records of catches dating back 
to 1795. With no heavier killing than that of 
the past decade the fishery may last indefinitely. 
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Upper: Two female red wrass, Labrus ossifragus showing a light and dark color phase and in the back- 
ground two ballan wrass. Lower: A male red wrass, Labrus ossifragus (upper center). The very differently 
colored female is seen to the extreme left. There are two ballan wrass below. 
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We have for some time urged that the control 
of sea lions on the Pacific Coast be brought 
about by commercial use of the nursing young 
before they are old enough to take to the water, 
rather than by wanton destruction of breeding 
sea lions that sink when shot. Young sea lions 
represent a resource in usable leather and oil 
that has hitherto been wasted, the skins of 
adults not being utilized. 


ee oe 
A COLLECTION OF FISHES FROM 
SWEDEN 


CuHaRuEs Haskins TowNsEND 


Illustrations from photographs by S. C. Dunton 


N the Marine Museum of Gothenburg, 

Sweden, there is located a public aquarium. 
This display occupies the basement floor of 
the Museum building and has on view a variety 
of local and foreign fishes and a collection of 
local invertebrates. 

From time to time this institution, which is 
directed by Dr. H. Ostergren, has exchanged 
specimens with the New York Aquarium. Usu- 
ally these exchanges have consisted principally 
of invertebrates, the European institutions be- 
ing particularly interested in obtaining the 
common Atlantic coast horseshoe crab which 
is not native to European waters and which 
has a significant scientific interest because of 
its resemblance to the long extinct trilobites. 

It so happened this summer that one of the 
Aquarium employees, Mr. A. Olsen, arranged 
‘to visit Sweden. From New York he took a 
variety of marine fishes as well as horseshoe 
crabs as a gift to the Gothenburg Aquarium. 
On his return he brought to New York an in- 
teresting number of specimens of northern Euro- 
pean species that heretofore had not been ex- 
hibited in our Aquarium. 

The wrasses (Labridae) which are repre- 
sented in local waters by only the drab tautog 
and the bergall on the northern coasts of 
Europe are represented by a variety of species, 
many of which compare with the more brilliant 
tropical members of this family found only 
about coral reefs. 

One of these the so-called red wrass (Labrus 
ossifragus) is a long slender fish of a rather 
pleasing shade of maroon. That is the females 
are so colored. The males, however, until not 
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so very long ago thought to be a different spe- 
cies, are most decidedly not red. Instead they 
are marked with a number of irregular brilliant 
green stripes. 

Among the invertebrates was the large crab 
(Eriocheir) a rather striking crustacean super- 
ficially resembling our stone crab of the Florida 
coast, as well as a variety of sea anemonies and 
starfishes. We are greatly indebted to Dr. Oster- 
gren for his kindness in making possible the 
display of these fishes in the New York 


Aquarium. 
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FEEDING AQUATIC ANIMALS 


The difficulties experienced in the selection and 
maintenance of a proper diet 


C. W. Coates 
Illustrations from photographs by S. C. Dunton 


N any large and diverse collection of animals 

from many different localities there must of 
necessity be a considerable adjustment of the 
dietary requirements of the creatures main- 
tained. It is not possible to reproduce in any 
one spot on the earth conditions obtaining in 
all the others. To secure the food which each 
animal finds in its own habitat is out of the 
question from a practical standpoint, although, 
if such foods were available it would be a 
good deal easier for the keepers of the animals 
than it sometimes is for them to find a suitable 
substitute. If they are not successful in finding 
a suitable substitute food they must stand by 
helplessly while the animal endeavors to make 
its own adjustment to the food available ;—a 
most unpleasant situation for the good animal 
man. However, most animals can be trained to 
eat the foodstuffs available with a little care 
and coaxing, or if they cannot be coaxed into 
eating before they are in actual danger of starv- 
ation, may be forcibly fed until they find that 
the food offered them is palatable and_ their 
natural will-to-live is stimulated. One example 
which is frequently before us in the Aquarium 
is afforded by the small alligators brought us 
from Florida by well-meaning tourists. A great 
many of these are unintentionally badly treated 
and are in extreme straits when they are offered 
to us, and, invariably will eat nothing. How- 
ever, after their mouths have been opened 
gently and a bit of raw beefheart pressed on 
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their tongues three or four times, they start to 
eat everything offered and will then fill out and 
grow rapidly. So many of these are received 
in extremis and saved by this short period of 
forcible feeding, that we frequently have sufh- 
cient to ship some off to public aquaria in 
Europe in exchange for native fishes of one 
sort or another. 

Baby cayman, which are sometimes received, 
are much more difficult to handle. These South 
American beasts are exceptionally vicious and 
ill repay the care they get. They will refuse 
food for months. Very young creatures have no 
reserve to carry them through these long periods 
of fasting and must be fed forcibly, although 
unless the food is passed behind the epiglottis 
and well into their throats they will eject it 
consistently. However, after six or eight weeks 
of this sort of feeding they recover their health 
and unpleasant temperament and then present 
another problem, for they cannot be kept with 
other crocodilians of similar size without con- 
tinually fighting with them. Even large cayman 
are just as dificult, with the added disadvantage 
that they cannot be forcibly fed so easily. One 
fourteen-foot cayman recently exhibited here 
refused all food for six weeks after and about 
eight weeks before he arrived at the Aquarium. 
This particular problem was solved by treating 
him to about thirty minutes of ultraviolet rays 
and then offering him a beefheart. He would 
take it immediately after being treated with 
the special light, but it was not until after 
six weeks of this treatment that he would take 
food which was offered without the preliminary 
light bath. 

Some of the fishes present different problems. 
Many of these are accustomed to catching their 
own food alive, and since this is usually out of 
the question in the Aquarium, other devices 
must be resorted to. When the Zebra fish now 
on exhibition were brought from South Africa, 
the supply of killiefishes on board ship ran out 
and Mr. A. M. Vida, who was looking after the 
fish for us, radioed frantically for instructions. 
Various types of food were offered and refused 
until strips of the white of hard-boiled eggs 
were dropped into the tank. These slowly sank 
through the water with a wavy motion and 
effectively deceived the fish. They arrived here 
in good condition and are now so tame that 
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they will take any food offered from the at- 
tendant’s fingers. Incidentally they have grown, 
in less than one year, to about four times the 
size they were when received. 

Some other predatory fishes never become 
accustomed to dead food, although the savage 
piranhas are successfully deceived by a bit of 
fish or beefheart suspended from a length of 
string and kept moving a little. Sometimes re- 
cently acquired piranhas will not eat unless the 
food is moving, although two or three specimens 
which have been in the Aquarium for two years 
or longer will take anything offered, even if it 
is lying on the bottom of the aquarium, and 
ignore moving food if the pieces are larger 
than they are in the habit of getting. 

Fishes that are not predators also cause some 
difficulty and may easily be starved to death 
with food all around them unless care is taken 
that they are sufticiently supplied with the 
proper type. The Loricariates will starve unless 
they have a large supply of algae to graze over. 
We have found that the most practical method 
of providing this is to keep several pieces of 
rock in water where there is a great deal of 
light until the rock is covered with algae. ‘These 
are then placed in the tanks with the fish, the 
cleared pieces being removed. Such a piece of 
rock will be cleaned of algae within a day or 
so and will then have to be replaced. We had 
hoped, at one time, to use these fishes with their 
large sucking mouths to clean algae from a num- 
ber of different exhibition tanks, but found 
that they could not condition themselves to the 
different waters rapidly enough to be of much 
value. 

Some of the fishes, such as the blue scalare, 
feed only at night and from the bottom of a 
tank. Since it is impossible to give each species 
of fish a separate tank, it is necessary to find 
tank companions which will not interfere with 
these feeding habits, so fishes which feed pri- 
marily on floating or swimming foods during 
the day are the most suitable. Fortunately the 
related and similarly shaped silver scalare ful- 
fill the requirements in this particular case. 
They are fed on food which floats, while the 
blue scalare finds its nourishment in the food 
that sinks. In tanks in which there are many 
different kinds of fishes all eating approxi- 
mately the same food, those fishes which are 
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A Gobioides from western South America. The vicious-looking mouth is apparently quite deceptive, as far 
as we have been able to discover, since it is used apparently for nothing more dangerous than scooping up 
quantities of detritus from which the fish separates the foods that it requires. 


most active will take everything offered and the 
slow ones will not find enough to eat. This is 
remedied by feeding all the fishes as much as 
they will consume immediately and then, in five 
or ten minutes, returning with a little more 
food. Almost invariably the fast feeders have 
gorged themselves and do not interfere with 
the second feeding. It might be necessary to 
explain here that it is dangerous to the fishes 
to leave uneaten food lying in most tanks, for 
this will sometimes form the nucleus of serious 
infections. 


Some of the fishes which are apparently car- 
nivorous require at least some vegetation. If this 
is not supplied to them they will tear up and 
eat any growing plants they find, or die if they 
find none. Like cattle, however, the fish do not 
seem to mind whether the vegetable matter is 
fresh or dried, for they will eat the yellowed 
leaves of dried aquatic plants as readily as they 
do freshly-growing ones. These latter keep 
them in the best condition. Most of the small 
fishes may be fed on chopped beefheart or fish, 
although they do not always thrive on this diet. 
Living worms of various sorts and sizes have 
proved to be the best staple diet for the ma- 
jority of our fresh-water tropical specimens, but 


adjustments and differences in kinds of food 
and time of feeding must be continually made. 

Many specimens of one species, Pantodon 
buchholtzi, from Africa, will starve to death 
unless living cockroaches are given to them, 
although wherever they acquired such a taste 
no one knows. Most of the specimens ever 
brought to this country have steadfastly refused 
other food as a steady diet, but will take an 
occasional earth-, meal- or wax-worm. These 
worms are not always completely eaten by the 
fish and will cause serious trouble if left in the 
tank. Other fishes which catch winged insects 
flying above the water may be successfully 
trained to a diet of dried foods by feeding them 
for a week or two on mosquito larvae, for an- 
other period with larvae mixed with dead food, 
and then dead food or worms alone. Losses 
among these fishes will occur unless each in- 
dividual is watched to see that it is taking 
its share. 

Some specimens, no matter how peaceable 
the species, will eat their companions unless 
they are especially treated. When such cases de- 
velop the fish which shows the slightest ill-will 
toward other fishes in the tank must be removed 
at once. 
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FEEDING YOUNG FISHES 


The Cultivation of Minute Crustaceans as an 
Important Part of Foods for Fishes 


R. F. Nigrevui 
Illustrations from photographs by S. C. Dunton 


HE question of obtaining minute living or- 
ganisms in sufficient quantities to feed very 
young and small fishes, has long been an im- 
portant problem at the Aquarium. 
years Daphnia, brought in by professional col- 


For many 


lectors from ponds in nearby areas, has been 
used extensively for both the northern and 
tropical fresh-water fishes present in the Aqua- 
rium. Such collections, although very plentiful 
during the summer months, become very scarce 
in the winter, due for the most part to the 
freezing over of the ponds. 

For the past year or so we were successful 
to a certain degree in cultivating this small 
crustacean. Employing the standard method 
of cultivation the yield was not very great, but 
sufficient numbers of them were obtained all 
through the winter to feed a few of the more 
delicate species. However, more recent experi- 
ments on growing these crustaceans gave us 
greater yields. Thus, two large reserve tanks 
were filled with water. Several liters of hay and 
oat infusion were introduced, and when a heavy 
growth of infusoria had developed, the tanks 
were inoculated with Daphnia collected from a 
pond. In a short time (four weeks) the or- 
ganism had reproduced in large numbers. It is a 
well-known fact that crowding has ill effects 
on reproduction; the excretory products being 
very injurious. To avoid these effects part of 
the heavy growth of Daphnia were inoculated 
into fresh tanks. In this manner we were able 
to keep a large supply growing constantly. Sus- 
pensions of yeast cells, as was suggested by 
Bond (19384),* were introduced at intervals of 
every three days, as a constant source of food 
for the Daphnia. 

This season the Aquarium has again at- 
tempted to hatch and grow several species of 
fishes which are very difficult to bring to full 
development. With such a source of food on 
hand we were particularly successful in carry- 
ing several species of fishes over their critical 


1 Bond, R. M. (1984) Science, 70:60. 
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period of growth. Most all fishes that survive 
the larval stage require some small organism as 
food, Although dry food will suffice in many 
instances, it was found that the fishes would 
grow more rapidly when fed live Daphnia and 
tubifex worms. This was especially true in the 
case of catfish, spawned and hatched in the 
Aquarium. Incidental feeding experiments with 
dry and live food showed a large difference in 
the size of these fishes at the end of one month. 
Mr. C. W. Coates has reported similar results 
for many of the small fresh-water tropical 
fishes. Again, the Aquarium was successful in 
hatching and rearing whitefish and the Euro- 
pean bitterling. Our first attempt at hatching 
muskallunge eggs was also successful. The lat- 
ter individuals are very delicate, and in their 
initial growth period such food as Daphnia is 
very important for survival. 

For the marine fishes that are plankton feed- 
ers, the Aquarium collector brought in Gam- 
marus from the shores of Long Island and 
Sandy Hook regions. This crustacean, although 
much larger than Daphnia, is caught one by 
one among the rocks washed by the surf. This 
is a rather slow and tedious procedure, and the 
organisms never could be obtained in very large 
numbers. This problem, however, was solved 
when the Steinhart Aquarium in San Francisco 
introduced eggs of the brine shrimp, Artemia. 
These are obtained from an almost inexhaustible 
supply in the brine pits along the California 
coast. The eggs will hatch in ordinary standing 
seawater (slightly concentrated by heating or 
evaporation) within twelve to twenty-four 
hours. If a rich growth of algae is present con- 
tinuously in the jars or trough in which they 
are hatched, the organisms will grow and meta- 
morphose very rapidly to the adult stage (one 
to one and a half inches long). These adults 
have been kept for as long as three months, and 
in some of our experimental jars two and 
three generations were obtained from the orig- 
inal parent stock. 

One of our most important exhibition fish, 
the Sea-horse, is entirely a plankton feeder. 
Heretofore, it has been very difficult to keep 
these alive during the summer and _ winter 
months, at which times they are very scarce. 
With this new source of food on hand we hope 
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to retain many individuals on exhibition through- given birth to large numbers of individuals, but 
out the entire year. The pipefish, a close rela- due to lack of available food we were unable 
tive of the seahorse, is another fish that is to keep them alive. With a large supply of 
difficult to keep alive because of this fact. On brine shrimp eggs on hand, we may be able 
many occasions seahorses in the Aquarium have to raise some of these to the adult stage. 


Upper: This specimen of the sea-horse is one of many born in the tanks of the Aquarium last year. Due to 

the lack of an abundant food supply (such as we have this year) they were kept alive for only a very short 

time. This individual measured about 4 mm., three days following birth. Lower: Fully grown individuals of 

Artemia which were hatched and reared in the Aquarium. These small crustaceans make suitable food for 
many of the small marine fishes. 


GENERAL INFORMATION 


Membership: Membership is available to all persons 
who are interested in the work of the Society and 
wish to lend financial aid toward its support, and 
cooperate in the future development of the Zoological 
Park and the Aquarium. 


Classes: General membership in the Society is $10.00, 
payable annually; by payment of $200 anyone can 
become a Life Member; a contributor of $1,000 be- 
comes a Patron; $2,500 an Associate Founder; $5,000 
a Founder; $10,000 a Founder in Perpetuity, and 
$25,000 a Benefactor. 


Benefits of Membership: All classes of members of 
the Society are entitled to receive every publication, 
the privileges of the Administration Building, lec- 
tures, open meetings, entertainments, exhibitions and 
free admission to the Aquarium and the Zoological 
Park every day throughout the year. Complimentary 
coupon ticket books are issued to each member for 
use at the Park on the two days of each week when 
admission is charged, and which were set aside pri- 
marily for the benefit of the members and their friends 


so that the collections might be seen to the best 
advantage. 


Application Forms: Information concerning member- 
ship can be obtained at the Aquarium or the Zoologi- 
cal Park, where application forms will be furnished on 
request. Signed applications for membership may be 
given to the Director of the Zoological Park, the Di- 
rector of the Aquarium or mailed directly to the Sec- 
retary, William White Niles, 101 Park Avenue, New 
York City, for action by the Executive Committee. 


Zoological Park: The Park is open every day in the 
year from 10 o’clock in the morning until one-half 
hour before sunset; admission to the Park is free 
every day except on Mondays and Thursdays when 
an admission fee is charged. All holidays are free. 


New York Aquarium: The Aquarium is open every 
day, April 1 to September 380, from 9 o’clock in the 
morning until 5 o’clock in the afternoon; and October 
1 to March 31, from 9 o’clock in the morning until 
4 o'clock in the afternoon. No admission is charged. 


PUBLICATIONS 


Annual Report: Documents and reports of the va- 
rious departments. Early editions contain articles of 
scientific value. Illustrated. 


Zoologica: Scientific contributions of the New York 
Zoological Society. Volumes I, II, III, IV, V, VI, 
and VIII completed. Other volumes in preparation. 
Issued as subjects are presented. Illustrated. 


Zoopathologica: Scientific contributions of the New 
York Zoological Society on the diseases of animals. 
Volume I completed. Volume II in preparation. Is- 
sued as subjects are presented. Illustrated. 


Bulletin: Official publication of the New York Zoo- 
logical Society, devoted to the work of the Park and 
the Aquarium. Popular natural history profusely il- 
lustrated. Thirty-six volumes completed. Volume 
XXXVII in preparation. Issued bi-monthly. 


leads and Horns Brochure: Devoted to the Collec- 
tions of the Heads and Horns Museum. Nos. 1 and 2 


completed. Illustrated. Temporarily discontinued. 
Guide Book: Official guide to the Zoological Park 
Collections (Hornaday). Profusely _ illustrated. 


Twenty-three editions issued. Published as needed. 


Animals: Art Stamps; 32 pp. 120 color stamp ills. 

Child’s Book: Wild Animals; 96 pp. 50 color ills. 

Post-cards: 63 subjects in colors. 

Panorama: Bird’s-eye View, Zoological Park. 

Photogravures, Enlargements, etc. 

Pets and How to Care for Them (Crandall) ; 808 pp. 
59 ills. 

Present Day Mammals (Leister); 74 pp. 105 ills. 

Field Book of Shore Fishes of Bermuda (Beebe-Tee- 
Van); 887.pp. 3848 ills. 


Galapagos: World’s End (Beebe) ; 444 pp. 
24 in colors. 

The Arcturus Adventure (Beebe) ; 449 pp. 77 ills. 

Tropical Wild Life (Beebe; Hartley; Howes); 504 
pp. 148 ills. 


107 ills., 


Aquarium Publications 


Guide Book: Official guide to the Aquarium Collec- 
tions (Townsend). Profusely illustrated. Three 
editions issued. Published as needed. 

Sea Shore Life (Mayer). Out of print. 

Cultivation of Fishes (Townsend) ; 27 pp. 17 ills. 

Northern Elephant Seal (Townsend). Out of print. 

Porpoise in Captivity (Townsend) ; 11 pp. 14 ills. 

Whale Shark (Gudger). Out of print. 

Gaff-topsail Catfish (Gudger). Out of print. 

Galapagos Tortoises (Townsend) ; 82 pp. 495 ills. 

Locomotion of Fishes (Breder) ; 188 pp. 45 ills. 

Marine Fishes (Nichols-Breder) ; 192 pp. 268 ills. 

Fishes in the Home (Mellen) ; 178 pp. 68 ills. 

The Public Aquarium (Townsend) ; 97 pp. 47 ills. 

Color Changes of Fishes (Townsend) ; 58 pp. 11 text 
figs. and 27 color plates. 

The Fur Seal of the California Islands (‘lownsend) ; 
8 pp. 1 color plate, 11 text figs. 

Growth and Age in the Giant Tortoise of the Gala- 
pagos (Townsend) ; 8 pp. 18 text figs. 


Post-cards: General Exhibits. Sets (12) colored. 
Post-cards: Tropical Fresh-water fishes. Sets (12) 
colored. 


For all Aquarium publications or any work relat- 
ing to Aquatic Life, address the New Yorx Aaqua- 
rium, Battery Park, New York City. 


A completely classified list of the publications of the Society, with the subject headings of the various 
articles printed in the Reports, Zoologica, Zoopathologica, and re-prints from them will be furnished on 


request. 
this circumstance. 


Some of the publications have become exhausted and orders for any issues will be governed by 
Back numbers of the Bulletin can not be supplied. Address: H. R. Mitrcuetz, Mgr., 


Zoological Park, 185th St. and Southern Boulevard, New York City. 
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The Queen of Bermuda saluting the Zoological Society’s Ready, 
returning from a Bathysphere Dive of 2510 Feet. 
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Activities of the Department of Tropical Research 


Season of 1934 


Wituram Breese, Director 


UR department of the Zoological Society 

undertook two major achievements dur- 
ing the present year, and we have had the good 
fortune to accomplish both. The first was to re- 
main at least three hours in the bathysphere 
and attain a depth of over half a mile, and the 
second was to obtain a motion picture record of 
the development of the giant, pelagic eel eggs 
which we obtain several miles off shore. Far 
more important than the actual diving record 
were the many observations on deep-sea crea- 
tures which we obtained, and of far more scien- 
tific value than the film record, were the notes 
which we accumulated on the development of 
the eggs and larvae. 
J had planned in connection with this work, 
to experiment with vitamins and other sub- 
stances, in an endeavor to keep the larvae of 
pelagic fish alive beyond the period of yolk ab- 
sorption. This investigation was interrupted at 
an early stage by preparations for the deep 
dives, so that it will have to be postponed until 
another season. 

Miss Crane, with Mr. Swanson’s help as 
artist, so far advanced the systematic work on 
larval and adult deep-sea eels, that I will soon 
be able to carry it on for early completion and 
publication. As a change of work I had Miss 
Crane make a thorough quantitative analysis of 
the contents of a typical, six-net, deep-haul, 
which appears in this BULLETIN. 

Miss Hollister is well on with the Isospondyl 
tail studies, and her viability results with salt 


and fresh-water fish, outlined in the following 
pages, have brought out many interesting facts. 
Mr. Tee-Van has been responsible for all the me- 
chanical details of the bathysphere, which have 
turned out so perfectly, and has taken as his 
own special problem the operation of the new 
stop motion picture camera. Mrs. Bostelmann 
completed the major number of sixteen colored 
plates for the National Geographic Magazine 
bathysphere article, besides dozens of other 
paintings. Mr. E. J. Geske of Florida has made 


several exquisite marine studies for our work. 


There are ready for publication: the special 
bathysphere article in the National Geographic 
Magazine for December; the present BULLETIN 
and a volume dealing with all the bathysphere 
dives, under the title “Half Mile Down.” This 
is being published by Harcourt, Brace and Co., 
under the auspices of the Zoological Society. 


The dives, both vertical and contour, are 
over for the present year, and the bathysphere 
has been brought back for exhibition at the 
American Museum of Natural History. Before 
we stopped operations in the field it seemed only 
right to let all the staff, after their strenuous, 
nerve-wracking work on deck, see something of 
the under-sea sights for themselves. As records 
seem to be considered so important in the public 
mind, I append a table of present record de- 
scents in the bathysphere; 


3028 feet—Beebe and Barton 
1533 ‘“ —John Tee-Van 


oy 
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1208 “ -—Gloria Hollister 
1150 ~ -—Jocelyn Crane 
550 ‘‘ —-Perkins Bass and 
William Ramsey 
525 “ —-The world’s previous record 


descent for a living man. 


Our laboratory at New Nonsuch answered 
every requirement. Never in the course of our 
twenty expeditions have we ever been so com- 
fortable or worked with such facilities or among 
such delightful surroundings. Our fleet of five 
boats have all been in constant use, from the 
canoe and dinghy, to the Monocle or glass-bot- 
tomed boat, and the twenty-six foot launch, the 
Skink, the generous gift of William Delano five 


years ago, which has never ceased to function. 


Our visitors have been numerous, totalling 
about two hundred for the six months. Thanks 
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to hints to the hotel managers and carriage 
drivers, all casual tourists are driven past. 
Those who have come were inspired by real 
interest in our researches, and were more than 
welcome. A few among them were: 

Mr. and Mrs. John M. Schiff, Mr. and Mrs. 
Childs Frick, Mr. and Mrs. John S. Gibbs, Jr., 
all of whom spent some time with us and who 
enjoyed diving with the helmet in six fathoms 
of water. Mr. and Mrs. M. B. Flynn, Mr. and 
Mrs. Herman Oelrichs, His Excellency the Goy- 
ernor and Lady Cubitt, Lord Carew, Mr. Grover 
Whalen, Mr. Roland Young, Dr. and Mrs. R. C. 
Bevens, Mr. and Mrs. Keats Speed, Mr. and 
Mrs. John Stratten, Miss Blanche Yurka, Mr. 
and Mrs. Hal Fletcher, Commander and Mrs. 
Morrison, Sir Stanley and Lady Spurling, and 
Colonel and Mrs. Dill and Vice-Ad- 
miral Sir Reginald and Lady Drax. 


Thomas 


Tropical Research 1934 Staff at the Entrance of New Nonsuch, Bermuda. From left to 
right: Beebe, Crane, Tee-Van, Bass, Ramsey, Swanson, Bostelmann and Hollister. 
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Five Hundred Fathoms Down 


Witvuiam BEEBE 


N the 8th of February, 19384, Dr. Gilbert 

Grosvenor on behalf of the National Geo- 
eraphic Society offered to finance a season of 
deep dives in the bathysphere. This was gen- 
erously in cooperation with the Zoological So- 
ciety, with many equal advantages for both. This 
was agreed to by the Trustees of the Zoological 
Society and preparations were begun at once for 
the new expedition. The bathysphere, which is 
now the property of our Society, was recalled 
from the Century of Progress Exposition where 
it had been on exhibit for the past year, and was 
thoroughly overhauled at the factory where it 
had been built. The old windows were found to 
have deteriorated and the oxygen apparatus was 
considered inadequate for the new adventure. 
Generous friends came forward and helped in 
every way, as I have indicated in detail else- 
where in this BULLETIN. 


The Department of Tropical Research started 
for Bermuda on its Twentieth Expedition on 
April 28. The staff this year consisted of Wil- 
liam Beebe, John Tee-Van, Gloria Hollister, 
Jocelyn Crane, Else Bostelmann, George Swan- 
son, Perkins Bass and William Ramsey. Of the 
new members, Mr. Swanson was an artist whose 
work supplemented that of Mrs. Bostelmann’s, 
while Bass and Ramsey, recent graduates of 
Dartmouth, volunteered as general assistants in 
the season’s scientific work. 


By the kindness of Dr. E. G. Conklin and the 
Trustees of the Bermuda Biological Station we 
were again permitted to board and mess at the 
Station. Seven minutes’ walk to the east of this 
Station is our New Nonsuch Laboratory. ‘This 
we occupied at once and used as our headquar- 
ters of operations. With its position on open 
water, and the boat-house and wharf completed, 
and its complete laboratory outfit, we found it 
an ideal place for work. 


The outfitting for deep diving of the bathy- 
sphere was a slow and careful operation. The 
participants realized that in an investigation of 
this kind only a single error is necessary. If 
anything broke down, no parachute would be of 
any avail, and if the windows or door proved 
faulty, there could be no second attempt. At 


last we received word that everything was ready, 
and on July 5 the bathysphere arrived in Ber- 
muda. I had cabled to Otis Barton in Panama 
to join me if he so desired. He accepted and 
asked that his part in the dives might be that 
of photographer. 


There was further delay at the Bermuda end, 
for the tug Gladisfen had been laid up for two 
years and had to be overhauled, while the an- 
cient barge Ieady had suffered from the weath- 
er, and the of the winches and 
boilers entailed new piping and even parts of 
the deck itself. 


On the 6th of August we were at last ready 
for the take off. Our slogan “Three Hours and 
a Full Half-Mile,’ had worked on the nerves 
of our grand, conservative Captain Jimmie 
Sylvester and he asked for a rehearsal while 
we were still at anchor. This proved to be a 
comic interlude, for we crawled inside, and John 
Tee-Van, knowing the bottom was only twenty- 
two feet down, screwed on only four out of ten 
door bolts, and sent us over. Four feet under, 


installation 


as I was watching a silvery host of fry sweep- 
ing back and forth, my feet and ankles suddenly 
felt chilly, and reaching down I found about a 
foot of water in the bottom of the sphere, and 
the door showed a healthy stream of water pour- 
ing in from three sides. We were lifted clear, and 
back on deck, opened up, dried out and again 
sealed up properly. The result of this dive was 
a joking matter, but valuable as showing how 
necessary it is never, for an instant, to relax 
precautions. The first fraction of a second after 
I discovered the in-pouring flood aroused a sub- 
conscious reaction all its own, which will never 
quite be eradicated by the instantly succeeding 
ones of reason and humor. 


On August 7, I disregarded the prophecy 
of squalls and uncertain winds, and we put to 
sea, and sent the bathysphere down empty for a 
test dive, from which she returned dry and in 
perfect condition. After several days of bad 
weather, I again threw my dice against unsettled 
conditions, and on Saturday, August 11, at 
half past nine in the morning I looked about 
from the deck of the Ready and saw the long, 
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At the Upper End of the Half Mile Dive. 
Photo by David Knudsen. 


Vol. xxxvii, No. 6 


low swells of a calm day at sea. We were well 
within our magic circle, where all previous dives 
had been made, and where we had pulled more 
than fifteen hundred nets, from the surface to a 
depth of two miles. Nonsuch Island was six and 
a half miles to the north. Here we slowed down, 
headed upswell, and prepared to dive. 

More than three and a half years ago we dived 
to a depth of 1426 feet, and here I was on the 
selfsame ancient barge, with the identical bathy- 
sphere, and within a mile and a half of the very 
spot where we made the former descent. An 
equal distance marked the spot of two years 
ago, when we touched 2200 feet. 

On the present dive we went down to a depth 
of 2510 feet, and returned safely, with a maze 
of impressions of the life of a world, as new 
and as strange to me as if I had not twice vis- 
ited it before. I was able not only to recognize 
many of the deep-sea fish I had caught during 
the past six years, but even to record and repro- 
duce in words, and by proxy in paintings, many 
details of wholly new forms. Three of these I 
have described in this BULLETIN. 

In the never ceasing excitement of watching 
abounding life I had completely forgotten the 
idea of a half-mile record, and when on deck, 
three hours and ten minutes after we had been 
sealed up, we were reminded that an additional 
hundred and thirty feet would have done the 
trick. I had no regrets. A man-made unit of 
measure is of far less importance than my 
Three-starred Angler which otherwise we should 
surely have missed. 

Late in the afternoon, as we reached the en- 
trance of St. George harbor, the mighty Queen 
of the Furness Line passed close to us, and 
Captain Davis, seeing the 2510 chalked on our 
bow, roared out a salute of congratulations. 

The following day, Sunday, we devoted to 
translating and augmenting our notes with added 
remembered details, and getting everything 
ready for the next dive. Believing that the best 
kind of rest is a change of activity, on Monday, 
August 14, we took the Skink, our launch, and 
went ten miles out from shore to North Rock, 
the last forlorn hope of Bermuda’s dry land, 
still standing far out against the eternal beat- 
ing of the open sea. Diving in the helmet 
in seven fathoms at the edge of a magnificent 
reef, I had the amazing luck of seeing all the 
so-called dangerous fishes of Bermuda, sharks, 
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barracudas, and green moray eels, within a half 
hour and a space of twenty square feet. 


All, as usual, were harmless, and only when a 
five-foot shark stoutly contested the possession 
of a rare puffer which I had just stunned with 
a dynamite cap, was I compelled to bang it on 
the snout and drive it away. To an onlooker 
from above, as in this case Mr. John Long of 
the National Geographic staff, it appeared to be 
material for full-sized headlines; from down 
below, the fact that the shark was only another 
fish was true simply because experience had 
taught us its harmlessness. On the final dive 
five sharks were gathered and interested in 
everything I did, but only as vultures are drawn 
at the sound of a hunter’s gun, by the hope of 
a feast. 


The following day we went to sea in the 
Gladisfen and drew deep-sea nets across the 
very place I had dived in the bathysphere so 
few hours before. As always, we were delighted 
with the sight and touch of beings from the icy 
depths, and at the same time amazed at the 
meagreness of the haul compared with what I 
knew of the abundance of life through which the 
nets had passed. However, each net was filled 
with interesting creatures, some of which were 
still to be named. Best of all, instant trans- 
ference into iced salt water revived many of 
them. 


Here again, John Tee-Van was in charge of 
the deck machinery, with Bass and Ramsey as 
aides. I was winchman except at the actual in- 
coming of the nets, when Miss Crane and | 
watched and took notes of the movements and 
colors of the living and just dead catch. A 
pair of ten-inch Scimiter-Mouths, such as I had 
seen on the last dive at a depth of four hundred 
fathoms, were alive, and for the first time we 
had a Black Swallower, Chiasmodon niger, swim- 
ming full speed about his jar. Unlike most of 
his kind, his stomach was empty and not dis- 
tended with one of his unbelievably enormous 
meals. Another treasure was a living, gay-col- 
ored, semi-transparent, telescope-eyed Dolich- 
opteryx, the Long-finned Ghostfish, probably a 
new species. It was the sixteenth of the whole 
genus to be taken by man, and the first ever to 
be seen alive. ; 


Day after day my weather held good, and 
Wednesday, August 15, as I have written in 
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Final Consultation before the Half Mile Dive. 
Photo by David Knudsen. 
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the National Geographic Magazine, was no ex- 
ception. At 6:45 in early morning we were ar- 
ranging to leave St. George’s anchorage, the 
barge leady with the bathysphere and ourselves, 
and the tug Gladisfen towing. Three hours 
later, Mr. Barton and I were dropped overboard 
far out at sea. As well as we could determine 
from sights on the two lighthouses, we sub- 
merged at the identical spot into which we had 
splashed four days before. 

The same spot, but far from the same visible 
life. Surprises came at every few feet and again 
the mass of life was totally unexpected, the sum 
total of creatures seen, unbelievable. Although 
I delayed very little at the hundred-foot stops, 
when the guy ropes were attached, yet I dictated 
page after page of observations. I used the light 
as little as possible and carefully shielded my 
eyes, so that very soon they became dark- 
adapted. I was watching for two or three things 
which I wanted to solve. Large Melanostomiatid 
dragon-fish with their glowing port-hole lights 
showed themselves now and then, and more than 
at other times, in our electric light, we had fre- 
quent glimpses of small opalescent copepods, 
appropriately called Sapphirina, which  re- 
newed for us all the spectrum of the sunlight. 

I consider the three outstanding moments of a 
bathysphere diver to be, the first flash of animal 
light, the level of eternal darkness, and the dis- 
covery and description of a new form of fish. 
There is a fourth—lacking definite level or an- 
ticipation, a roving moment which might very 
possibly occur near the surface or at the greatest 
depth, or even as one les awake, long after the 
dive, thinking over and reliving it. It is, to my 
mind, the most important of all, far more than 
the new species. It is the explanation of some 
mysterious occurrence, the solution of some re- 
markable habit, which has taken place before 
our eyes, but which, like the sublimated trick 
of some master fakir, has, so far, evaded under- 
standing. 

This came to me on this last dive at sixteen 
hundred and eighty feet, and it explained much 
that had been a complete puzzle. I saw some 
creature, several inches long, dart toward the 
window, turn sideways and—explode. This time 
my eyes were focused and my mind ready, and 
at the flash, which was so strong that it illumined 
my face and the inner sill of the window, I saw 
the great red shrimp and the outpouring fluid of 
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flame. This was a real Fourth Moment, for many 
“dim, gray fish’ as I have reported them, now 
resolved into distant clouds of light, and all the 
previous “explosions” against the glass became 
intelligible. At the next occurrence the shrimp 
showed plainly before and during the phenome- 
non, illustrating the value in observation of 
knowing what to look for. The fact that a num- 
ber of deep-sea shrimps have this power of de- 
fense is well known, and I have had a glass 
aglow with the emanation. It is the abyssal 
complement of the sepia smoke-screen of a squid 
at the surface. 

Before this dive was completed, I had made 
a still greater refinement in discernment, per- 
ceiving that there were two very distinct types 
of defense clouds emitted, one which instantly 
diffused into a glowing mist or cloud, and the 
other which exploded in a burst of individual 
sparks, for all the world like a diminutive Roman 
candle. Both occurred at the window or near it 
a number of times, but it was the latter which 
was the more startling. 

Another advance in bathyspheric educational 
technique was unconscious and was only acci- 
dentally brought to conscious realization. On a 
succeeding dive, I went down fifteen hundred 
feet and took Mr. Tee-Van, and he wondered at 
my ability to identify organisms which to him, 
on the first part of this descent into the dark 
zone, were only individual lights. As we com- 
pared notes I realized that I had learned in- 
stinctively to ignore the light as soon as possible 
and look to left or right of it. Exactly as the 
spiral nebula in Andromeda can be seen most 
clearly by looking a little to one side, so the 
sudden flashing out of a light is less blinding 
when viewed indirectly, and simultaneously its 
author may more than likely come into focus. 
Before we returned to the surface Tee-Van had 
followed this method and saw eye to eye with 
me in subsequent identifications. 

At eighteen hundred, I saw a small fish with 
illuminated teeth lighted from below, with dis- 
tinct black interspaces; and ten feet below this 
my favorite sea-dragons, Lamprotozus, ap- 
peared, they of the shining green bow. Only 
sixteen of these fish have ever been taken, seven 
of which came up in our own nets. The record 
size is about eight inches, while here before me 
were four individuals all more than twice that 
length, and very probably representing new spe- 
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One of the First Published Designs for a Diving Helmet. 
From Vegetius, 1553. 
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Breaking Through the Surface at the End of the Deep Dive. 
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cies. The green side glowed, but the long chin 
tentacle was quite invisible, certainly giving out 
no light. At twenty-one hundred feet two large 
fish, quite three feet over all, lighted up and 
then became one with the darkness about them, 
a tantalizing glimpse which made me, more than 
ever, long for bigger and better nets. 


At twenty-four fifty a very large, dim, but not 
indistinct outline came into view for the fraction 
of a second, and at twenty-five hundred a deli- 
cately illuminated ctenophore jelly throbbed 
past. Without warning, the large creature re- 
turned and this time I saw its entire length as 
it passed through the farthest end of the beam. 
Twenty feet is the least possible estimate I can 
give to its full length, and it was deep in pro- 
portion. The whole creature was monochrome, 
and I could not see even an eye or a fin. For 
the majority of the size-conscious human race 
this “Marine Monster’ would, I suppose, be 
the supreme sight of the expedition. In shape 
it was deep oval, it swam without effort, and it 
did not return. This is all I can contribute, and 
while its unusual size so interested me that for 
several hundred feet I kept keenly on the look- 
out for hints of the same or another large being, 
I soon forgot it in the (very literal) light of 
smaller, but more distinct organisms. 


What this great creature was I cannot say. 
A first, and most reasonable guess, would be a 
small whale or blackfish. We know that whales 
have a special chemical reaction in their blood 
which makes it possible for them to dive a mile 
or more, and come up without getting the 
“bends.” So this paltry depth of twenty-four 
hundred and fifty feet would be nothing for 
any similarly equipped cetacean. Or, less likely, 
it may have been a whale shark, which is known 
to reach a length of forty feet. Whatever it 
was, it appeared and vanished so unexpectedly 
and showed so dimly that it was quite unidenti- 
fiable except as a large, living creature. It sure- 
ly shows what still remains for the pioneer ex- 
plorer of the depths of the sea. 

Anyone, who from an airplane high above the 
earth, has tried to spot another plane some- 
where near, in full view, will appreciate the 
even greater difficulty of focusing in this three- 
dimensional, stygian blackness, upon some crea- 
ture, small or large, suddenly appearing six 
inches from our faces, or forty-five feet away. 
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Again and again before the eye can refocus, the 
flash and its owner have vanished. 


Mr. Barton saw no trace of the large creature 
I have mentioned, although I called out to him 
and got him at the window immediately. Soon 
after, when we were both looking out, he saw 
the first living Stylophthalmus ever seen by man, 
which completely escaped my vision, although 
it must have been within a foot of the window. 
My missing this fish was all the more disap- 
pointing because I had recently thoroughly stud- 
ied these strange beings, and in fact had abol- 
ished their entire family, after proving that they 
were the larvae of the Gleaming-tailed Sea- 
Dragon, Idiacanthus.* 


The next fish of unusual size was seen at 
twenty-nine hundred feet. It was considerably 
less than three feet, rather slender, with many, 
elongate luminous spots on the body, and a rela- 
tively large, pale-green, crescent-shaped light 
under the eye. Near it were five lanternfish, un- 
like all others I had seen. They swam so slowly 
that I was able to make certain, before they 
disappeared, that they were of the genus 
Lampadena. 


At 11:12 A. M. we came to rest gently at 
three thousand feet, and I knew this was my 
ultimate floor. The cable on the winch was 
very near its end. A few days ago the water had 
appeared blacker at twenty-five hundred feet 
than could be imagined, yet now this same imag- 
ination worked to show it as blacker than black. 
It seemed as if all future nights in the upper 
world must be considered only relative degrees 
of twilight. I could never again use the word 
black with any conviction. 


I looked out and watched an occasional pass- 
ing light and for the first time I realized how 
completely lacking was the so-called phosphor- 
escence with which we are familiar at the sur- 
face. There, whenever an ordinary fish passes, it 
becomes luminous by reflection from the lights 
of the myriads of minute animals and plants 
floating in the water. Here each light is an in- 
dividual thing to our gross vision, often under 
direct control of the owner. A gigantic fish 
could tear past the window, and if unillumined 
might never be seen. 

My eyes became so dark-adapted at these 
depths that there was no possibility of error; 


1Bull. Zool. Soe., Vol. 37, No: 3. 
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Slowly Unscrewing the Central Wing-bolt to Equalize the Air Pressure after Three 
Hours of Sealing. Photo by David Knudsen. 
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Into the Sunlight and Air again after a Three-Hour Dive. 
Photo by David Knudsen. 
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the jet blackness of the water was broken only 
by sparks and flashes and steadily glowing 
lamps, all of appreciable diameter, varied in 
color and of infinite variety as regards size and 
juxtaposition. But they were never dimmed or 
seen through or beyond any lesser mist or 
milky-way of organisms. The occasional, evan- 
escent defense-clouds of shrimps stood out all 
the more strongly as unusual phenomena, and 
quite apart from the present theme. If the sur- 
face light is emitted chiefly by single-celled 
plants, the explanation of its abyssal absence is 
easy, for all plant life of the sea has died out 
hundreds of feet overhead. 

A second thing which occurred to me as I sat 
coiled in the bathysphere, more than half a mile 
down, was the failure of our powerful beam of 
light to attract organisms of any kind. Some 
fled at its appearance, most seemed wholly un- 
concerned, but not a single copepod or worm or 
fish gathered along its length or collected 
against the starboard window from which it 
poured. We sometimes kept the lesser beam on 
for three minutes, so there was abundance of 
time for the plankton, which abounded in all 
parts of the path of light, to feel and react to 
its influence. The reason for this demands far 
more observation than several dives can give. 
One factor, doubtless, is not only the lack of 
all rhythm of day and night, but the eternal 
absence of all except animal light. 

Now and then, when lights were thickest and 
the watery space before me seemed filled with 
life, my eyes peered into the distance beyond all 
I could see, and I thought of the lightless crea- 
tures forever invisible to me, those with eyes 
which depended for guidance through life upon 
the glow from the lamps of other organisms, 
and, strangest of all, those inhabitants of the 
deeper parts of the ocean, blind from birth to 
death, whose sole assistance to food, to mates, 
and to escape from enemies, were cunning 
sense organs in the skin, or on long, tendril- 
like fin-rays. 

Even in this extremity of blackness I sensed 
the purity of the water, its freedom from sedi- 
ment and roiling; six miles from shore and a full 
mile from the bottom insured this. So there 
was no diffusion of light, no luminous trails, 
no refraction. When sparks or larger lights 
moved, they were as distinct as when they were 


motionless. But reflection was noticeable, as 
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upon the eye or skin from a subocular or a 
lateral photophore, or upon my face when a 
shrimp exploded close in front. 

¥ * * 

Now and then I felt a slight vibration and 
an apparent slacking off of the cable. Word 
came that a cross swell had arisen and when 
the full weight of bathysphere and cable came 
upon the winch, Captain Sylvester let out a few 
inches to ease the strain. There were only 
about a dozen turns of cable left upon the reel, 
and a full half of the drum showed its naked, 
wooden core. We were swinging at three thou- 
sand and twenty-eight feet, and, would we 
come up? We would. 

Whatever I may think about the relative 
value of intensive observation as compared with 
record breaking, I had to admit that this ulti- 
mate depth which we had attained, showed a 
decided increase in the number of large fish, 
more than a dozen having been seen. There was 
also a corresponding greater number of lights, 
though not in actual size of their diameters. 

Before we began to ascend, I had to stop 
making notes of my own, so numb were my 
fingers from the cold steel of the window sill, 
and when I shifted from my cushion to the 
metal floor, it was like sitting on a cake of ice. 
As to pressure, there seemed no reason why we 
should not be outside in a diving helmet, as 
well as in. I thought of a gondola sixty thou- 
sand feet up in the stratosphere with a pres- 
sure of one pound to the square inch. And then 
through the telephone we learned that at this 
moment we were under a pressure of thirteen 
hundred and sixty pounds to each square inch, 
or well over half a ton. Each window held back 
over nineteen tons of water, while a total of 
seven thousand and sixteen tons were piled up 
in all directions upon the bathysphere itself. 

Yes, we had heard clearly, we were ready to 
be pulled up at once, thank you. 

At twenty-nine hundred and twenty-nine feet 
I heard a metallic twang through the telephone, 
and asked what it was. I got some non-com- 
mittal answer. I found out later that one of 
the guy ropes used in spooling the incoming 
cable on the drum had suddenly given way with 
a terrific report, a ghastly shock to everyone on 
deck until they realized it was a rope and not 
the cable. Truly, we in the bathysphere had the 
best of it at all times! 
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The Evolution of Human Diving. The left column shows the various attempts at drawing 
air down from above to the diver, from the elephant’s trunk to the modern helmet and 
hose. The right column illustrates the gradual attainment of success in actually convey- 
ing a supply of air beneath the surface. The water beetle does this, and points the way, 
from the inverted vase of Aristotle to the self-contained bathysphere. 
Drawing by George Swanson. 
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The Bathysphere of 1934 


JoHN TrEe-VAan 


N the year 2034, the Zoological Society’s 

bathysphere will be looked upon as we now 
gaze at Stevenson’s “Rocket,” for our descen- 
dants will be acquainted with super bathy- 
spheres; spheres resembling ours even less than 
the modern giant locomotive resembles its fam- 
ous prototype, and capable of descending to the 
deepest bottom of the ocean. 


the dream of what Martian machinery ought to 
be like. The illustration on page 172 shows 
the present distribution of the apparatus; an 
arrangement quite unlike that of 1980 and 1932. 
Although apparently complicated, in reality it 
is very simple, and can be divided into machin- 
ery for purifying the air, for producing light 
and for transmitting speech. 


Instruments and Tools Used in the Bathysphere. Photo by John Tee-Van. 


In the four years of its life, a number of al- 
terations have been made in the bathysphere and 
its operation.* These are of interest as being 
the first steps in the advance toward the bathy- 
sphere of the future. 

Externally the sphere is the same as when 
built, although new quartz windows and win- 
dow frames have been installed, the former 
because of partial failure of the old windows 
and their subsequent cracking during removal, 
and the latter for additional strength. The old 
copper washers of the doorway, because of the 
tremendous pressures exerted upon them, had 
crystallized, lost their resiliency, and had to be 
replaced. 

Internally the bathysphere is approaching 


In the figure the left hand apparatus is the 
chemical blower. This consists of a small elec- 
tric fan on top of a cone that connects with 
four tightly-fitting, brass, wire-bottomed trays. 
When in operation the air of the bathysphere 
is sucked in by the fan and forced through the 
chemicals in the trays,—soda-lime in the upper 
two and calcium chloride in the lower pair, and 
thence back into circulation, the soda-lime hav- 
ing retained the carbon dioxide breathed out 
by the divers and the calcium chloride the mois- 
ture. The blower passes the entire air of the 
bathysphere over the chemicals about once in 
ninety seconds. 

2 ithe pede na and its early operation is described in 


the Bulletin of the New York Zoological Society, Vol. 
XXXIII, No. 6, November-December, 1930. 
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Diagram of the Bathysphere of 1934. Above; clevis for attaching supporting cable to 
sphere; above to right, communication cable entering sphere through stuffing-box, two 
of its wires passing to the telephone box, and two to the switch box that distributes 
power to the searchlight and the chemical blower. Middle section of bathysphere, from 
left to right, chemical blower apparatus, oxygen tank and valve, telephone box and 
instruments, temperature-humidity recorder, barometer, emergency oxygen tank and 
, valve, and searchlight. Drawing by John Tee-Van. 
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Next to the chemical blower is an oxygen 
tank and valve like those on the opposite side 
of the sphere. The tanks are similar to those 
used before, each containing about 80 gallons 
of oxygen, but the valves are of a totally new 
design. These insure, first, accuracy of oxygen 
discharge, correct to within one half of one 
per cent. of the gauge reading, and secondly, 
ability to discharge accurately against external 
pressure. Neither of these factors was attained 
in the single valve used in previous years. 

Two other instruments, to the right of the 
left hand oxygen tank, are of use in checking 
the atmosphere; a recording thermometer and 
humidostat and a barometer. ‘Temperature in 
the sphere is not controllable, except as the 
bathysphere descends into colder water. The 
percentage of humidity can be lowered by in- 
creasing the amount of calcium chloride and by 
running the blower at greater speed. 

The small circular device next to the ther- 
mometer is a barometer whose only use is to 
indicate too great a flow of oxygen. 

With the blower purifying the air many times 
more often than necessary and with oxygen 
supplied at a rate slightly greater than neces- 
sary, the bathysphere this year has an atmos- 
phere that is slightly more oxygenated than 
ordinary air, a temperature of 68 to 85 degrees, 
humidity of 48 to 76 per cent, and carbon 
dioxide practically absent. This approaches our 
idea of the modern air-conditioned room. 

The light-producing section of the bathy- 
sphere consists of a single searchlight con- 
trolled by the large switch of the switch-box. 
The bulb is of 1500 watt 110 volt capacity. 
Under usual circumstances the voltage in the 
sphere is about 72 to 76 volts, this reduction in 
voltage causing the lamp to produce about one- 
quarter its normal amount of light. This, how- 
ever, was more than enough for visual purposes 
and the reduced light was especially advan- 
tageous as it generated very little heat. To run 
the lamp at full power, a shift from one gen- 
erator to another at the surface resulted in 110 
volts or more and full light capacity in the sphere. 

The switch-box mentioned above (upper part 
of figure) is so arranged that the electric wires 
as they come from above are divided so that 
the current is distributed through separate 
switches to the searchlight and to the motor of 
the chemical blower. 
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The sound-transmitting part of the sphere 
consists of a set of telephone instruments that 
plug into a small box containing battery and 
coil. This box is then connected by wires that 
pass around the upper rear part of the sphere 
to the two telephone wires in the communica- 
tion hose. On deck two telephones are avail- 
able. The telephones used this year are the 
latest type adopted by transoceanic telephone 
operators. Conversation through them is infi- 
nitely easier than over the average instrument. 

The communication cable through which the 
telephone and electric wires run was lengthened 
this year to a total length of 3,600 feet. 

On deck the electrical equipment, exclusive 
of telephones, consists of two generators; an 
automatic 110-volt generator supplying most of 
the current, and an auxiliary one of higher and 
controllable voltage that was used when re- 
quired for photography. 

Close to the generators and part of the elec- 
trical circuit is the emergency signalling ap- 
paratus. This is a small box with suitable 
switches and lamps so arranged that in case of 
failure of the telephones, the lamp above can be 
thrown into the circuit with the searchlight in 
the sphere. Signalling can then be effected by 
blinking the lights on and off. 

Beyond replacing all bolts and fastenings for 
holding the winches and pulleys to the deck, 
no changes have been made in the deck mach- 
inery, except for installing a small winch to 
pull the boom from side to side. 

Lastly a change to simplicity has been made 
in fastening the electric hose to the main cable. 
In 1930 this was done with double-jawed brass 
clamps,—one jaw holding the cable, the other 
the hose. In place of these a six foot length of 
rope is now used, fastened to each cable at its 
ends by a clove hitch. This method has a num- 
ber of advantages,—it is easier and more rapid 
to fasten the two cables together in this way; 
in case of a twist in the main cable the rope 
takes up the twist and not the communication 
cable; and lastly, in an emergency the ropes 
can be slashed by a knife and the bathysphere 
brought to the surface without stopping. 

Thus, in the bathysphere of today, we can 
show progress in terms of simplification, making 
more certain the performance of the machinery 
necessary for the preservation of the lives of 
those who go down into the sea in bathyspheres. 
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Deep-sea Creatures of Six Net Hauls 


| JOCELYN CRANE 


W: crowded around the long table with 
that special sort of feeling that belongs 
to Christmas morning. Outside was July, and 
Bermuda, and the warm radiance of a sunny 
five o'clock. But for us, that was all a pallid 
other-world. We were conscious only of those 
shining things of black and scarlet that spilled 
into the whiteness of the pans. New shapes; 
strange, fast-fading tints; weird creatures never 


seen alive before—no wonder that we pushed 
and peered and worried over slipping minutes. 
The first haul of the year was up from the 
depths of the ocean. | 
After our first brief survey for special treas- 
ures, we saw that an unusual number of ani- 
mals were still alive. On the tug we had sunk 
each jar, as it was unfastened from the long, 
silk net, in a tub of cracked ice. Now, emptied 
out into the pans, the water was cold as its 
source a half mile and more below the surface, 
and many small shrimp-like forms were still 
tearing madly around in the water or feebly 
kicking at the bottom. These we carefully trans- 
ferred to small dishes and placed in the re- 
frigerator, for we had found that a familiar 
temperature was of much more importance in 


prolonging their lives than the most efficient 
pressure tanks. 

When all possible first-aid rescues had been 
made and the study of the rest of the catch was 
well under way, we turned our attention to the 
prize of the haul, a foot-long, Rose-lighted 
Dragonfish (Echiostoma) from five hundred 
fathoms. She—we knew it was a she-dragon 
from her great size—was still waving her fins 
in her pail of ice-water. We poured her into a 
wide, deep pan, carried her into a back room 
of the celler, shut out every ray of light, stared 
down at her intently, and waited. Nothing what- 
ever happened. A flashlight showed the slight 
movement of her tail, the slow opening and clos- 
ing of her mouth, but the great, rose-colored 
cheek-light was still rolled up out of sight. 
Again we waited in darkness. We prodded her 


gently with a pencil. Suddenly she gave a mighty 
flip and her light winked out, illuminating fish, 
pan, and our excited fingers. Twice more the 
flash blazed up, and a pale glow showed the 
rows of body lights. Then one more magnificent 
display, and every movement stopped. 
Feeling for a moment as though I had myself 
been half a mile down, I brought her out into 


the laboratory and carefully straightened her 


cold, soft, satiny blackness. It was only then, 
I think, that I realized the creature was a fish. 
Because they are so hard to catch, so delicate, 
and so very literally expensive, we treat our 
specimens with a kind of Hindoo reverence. 
Most would be irreparably damaged if we han- 
dled them with our fingers; instead, the finest 
of forceps, lifters and needles are used. Con- 
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sequently we miss that odoriferous physical 
contact with our prey which is the privilege 
of other fishermen. The first time I touched and 
felt and actually smelt a fresh-dead, jet-black, 
purple-lighted sea-dragon, and realized that it 
was fish—that was an experience I shall never 
forget. 

There was a satisfying variety of fish today, 
most of them dwarfs compared with the dragon- 
fish. Cyclothones, or Round-Mouths, were there 
in their usual abundance. We catch twice as 
many of these deep-sea fry as of all the other 
fish put together; more than a hundred fre- 
quently come up in one net. Why they should 
be so abundant in our area is one of our un- 
solved riddles. Most of those in the four-hundred- 
fathom net were grayish Pallid Round-mouths, 
and the whitish young of dark-brown Abyssal 
Cyclothones. But in the deeper nets the major- 
ity were well-grown fish of the abyssal form. 

Myctophids or lanternfish, from a half-inch 
to two inches long, were next in number. All 
of these have small lights scattered over their 
bodies, forming characteristic configurations as 
constant within each species as the constella- 
tions of the Zodiac. 

In one net was a small cousin of the Rose- 
lighted Dragonfish. It was a Photonectes only 
an inch long, but as black as the giantess, with 
the usual double rows of violet port-hole lights 
along its side, and a blazing green barbel bulb 
dangling under its chin. This faded to white 
within an hour of its capture. There was a rare 
black anglerfish, a Melanocetus, which carried 
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a silvery-white lamp on a stalk arising from 
the middle of his snout. There were a couple 
of young Thread Eels, slender as angle-worms. 
Their jaws were drawn out to a wiry fineness, 
with the tips curving away from each other 
without the least apparent reason. Yet in the 
stomach of each we found a good-sized shrimp. 
Whatever their hunting handicap, these fish are 
successful; they are among the most common 
of the deep-sea eels. 

Finally, there were numerous small, pale, 
larval fishes. As in all the other large groups, 
young fish predominate, and for two very good 
reasons. Our nets, which must be drawn with 
a pitiful slowness at only two knots an hour, 
are less likely to miss weak young animals, 
whatever their phylum. Also, just as there are 
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more human children under twelve than old 
‘uns over seventy, so more young sea creatures 
than old have escaped the fate of being eaten. 

I almost missed one of these youngsters. 
Only a round silver eye and three black spots 
showed in the bottom of the pan, and yet I 


lifted out the larva of the Thread Eel. And I 
wondered again at the transformation that 
changes a broad, flat, glassy sliver of a fish into 
the slim, round, black creature that is the full- 
grown eel. 

How relatively unexciting is this “coming of 
age’ in humans! Suppose that useful abstrac- 
tion, the ant-man from Mars, suddenly swooped 
down over Africa and gathered a miscellaneous 
collection of jungle mammals. Obviously, he 
would have no difficulty in separating all the 
infant Hottentots from the monklets and lion 
cubs and three-weeks-old elephants; and with- 
out so much as one wrong guess he could add 
them to the jar that held their dusky parents. 

On the other hand, many of the so-called 
lower animals, especially ocean-living ones, 
transform themselves completely in the ordinary 
course of growing up. The story of even the 
least remarkable puts to shame the imaginations 
of the old frog-into-prince school of story- 
tellers. While no human baby ever grew even 
one extra leg, the merest shrimp starts with 
six and grows thirty more in due succession. 
Furthermore, those original six change from 
capable legs into equally efficient feelers and 
jaws. Again, most deep-sea fish are little dif- 
ferent, when they leave the egg, from new- 
hatched herring. They are weak and white and 
their fins are nothing much to speak of; they 
have only their first set of teeth and not a trace 
of a light organ is anywhere upon them. Great 
fangs and flashing lamps are yet to be formed, 
and the fact that their development is a very 
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usual process down there in the darkness does 
not make it any less wonderful. Could we for 
a season change places with the dragonfish, 
keeping with us only our present mentalities, 
think of the thrill attending the first flash of 
small Jimmy’s cheek-light, and Mrs. Johnson’s 
pride in Susie’s blackening complexion! 

I jerked out of this unscientific day-dream 
at the Director’s call to come and watch more 
fireworks. He had brought a prawn (Systel- 
laspis), much revived, from the ice-chest, and 
it was still of that glorious shade of brilliant 
scarlet that is peculiar to deep-sea shrimps. In 
the dark room we watched its last display, as it 
shot out a small, defiant cloud of luminous 
fluid. In spite of its brightness, I knew this was 
but a shadow of the shrimp’s performance in 
the blackness of the ocean. 

When all the fish, the larger shrimps, and a 
couple of rare, opal-lighted 
squids had been removed from 
the pans, there remained only 
the small, drifting creatures 
that formed the plankton. 
These, however, outnumbered 
by thousands all the larger be- 
ings. alone of 
this group reached more than 
half an inch, and none of these 
was over two. Most of them 
were glassy or white, with oc- 
casionally a vivid one of 
salmon orange. Nearer the sur- 
face, above 2,000 feet, the 
daylight still filters palely, and 
for safety’s sake a cloak of in- 
visibility is of more use than a 
searchlight. Hence at these 
levels most of the animals, 


Arrow-worms 


from the youngest lobster to the largest of the 
dolphinfish, have either bodies of crystal or 
coats of blue and silver, and the glassy worms 
are no exception. The entire catch today, how- 
ever, was made between 2,400 and 5,400 feet, 
and so there were orange worms, red shrimps, 


the blackest of fish, and many lighted forms. 
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These white arrow worms, although they 
carry no lights, thrive at all levels. They shoot 
through the water with flicks of their tail fins, 
and seize their prey with tufts of scythe-like 
brown bristles which grow around their mouths. 
More than once we have found small fishes in 
their stomachs—always, somehow, a disconcert- 
ing discovery. It upsets one’s New England 
sense of logical order. Fish should eat worms, 
not worms fishes. Anyway, the fact remains that 
arrow worms are more numerous in our nets 
than any of the non-crustaceans. 

Running these a close second are the jelly- 
fish-like colonies known as siphonophores. Most 
of these have one or two glassy swimming bells, 
pointed, many-sided and rather like a bishop’s 
mitre. From below dangles a short chain of 
pale gold polyps, some adapted for catching and 
devouring prey, some concerned solely with the 
production of the next generation. The large, 
complicated forms, represented at the surface 
by the Portuguese-men-o’-war, do occur in the 
deep-sea also, but in our nets we find only the 
broken fragments of their bells. 

At last only a soup-like pinkish fluid was left. 
I placed a spoonful in a_ watch- 
crystal under my microscope, felt the 
familiar cold of the steel against the 
sides of my nose, pressed my eyes 
to the oculars, and settled to the 
happiest part of the evening’s work. 
I do not know of an easier way of 


changing worlds. It is simply a 


question of spectacles. But all your scales of 
size and values vanish; your own _ five-feet- 
something-or-other of height never existed; your 
coarse Brobdingnagian perception of “pink soup” 
is forgotten completely. Instead you are an un- 
important something hovering just above a zoo- 
ful of unbelievable creatures, all with waving 
legs and shining eyes and bodies crystal-clear, 
or glowing with every color of the rainbow. 
There are small, bivalved crustaceans, akin 
to barnacles and known as ostracods. Superfi- 
cially at least they resemble shrimps that never 
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grew up, for after hatching they add only eight 
limbs to the six with which they started. From 
the first, they shut themselves, oyster-like, 
within a pair of shells grown from the chitin 
of their backs. 


Somewhat resembling these are flying snails, 
the pteropods. The shells of some are burnished 
shields, others are flattened spirals tinged with 
violet, and still others are slender cones of ala- 
baster. Most of the bottom of the Atlantic 
ocean is covered with clay, or with the skele- 
tons of minute, one-celled radiolarians or fora- 
minifera. Off Bermuda, however, there is a 
small patch of Pteropod Ooze, the only one in 
all the northwestern Atlantic. Why these snails. 
should thrive exceptionally well in this. 
particular spot is only one of the in- 
numerable puzzles which we have not 
solved. 


Amid the welter of legs and eyes I caught 
sight of a full-fledged anachronism a tenth of 
an inch long. If a pan-American airman should 
trail a net behind his plane and, five thousand 
feet higher than the jungle treetops, catch a 
curled-up infant armadillo, this would be scarce- 
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ly more absurd than our netting a starfish a 
mile above the nearest solid ground. Only be- 
cause we are somewhat used to the idea can we 
with scientific calm catalogue a baby crab caught 
swimming in mid-ocean. We have long known, 
however, that many animals which pass a staid 
and tame maturity lazing among the reefs, 
crawling in the tide-pools, or even fastened 
tightly to a boulder, enjoy an obviously exciting 
adolescence in the open sea. Most of them, be 
they fish or crabs, barnacles or lobsters, live in 
these free days near the surface. But some, 
like the leptocephalid larvae of our fresh-water 
eels, are probably spawned hundreds of feet 
down. To this latter group the small starfish 
may belong. More probably, however, it was 
one of the few animals captured by .the net on 
its way to the top. 

In my study of the pink spoonful in the dish, 
I purposely ignored, until the last, the cope- 
pods, the ubiquitous small crustaceans which 
have justly won the name of “insects of the 
sea.’ I ignored them because I knew that once 
they had distracted my attention, I would quite 
forget snails, starfish and everything else. The 
longest of them measure less than half an inch; 
the smallest are only a twenty-fifth as large as 
these. They are of all forms, but most have a 
torpedo-shaped body with a slender, jointed, 
legless tail ending in a few feathery bristles. 
Almost all have only a single eye, set Cyclops- 
like in the middle of their foreheads. They row 
themselves along by jerks of their antennae, 
those long ‘“‘feelers” 
which correspond in posi- 
tion and appearance to 
the wonderful sensory or- 
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gans of ants and butterflies. Suddenly to find 
such organs used as oars is as astonishing as it 
would be to see a donkey swimming with his 
ears. 

Many of the mites under my microscope were 
transparent, but others flaunted the most bril- 


liant of color combinations. 
Some were crimson, and bore 
grape-like clusters of purple 
eggs; some were clear ultra- 
marine, with ruby eyes and legs of gold; and 
one was flame scarlet in front, but had tail and 
underparts of livid magenta. In the audacity of 
contrast, in the brazen effrontery of clashing 
hues, they reminded me of the costumes in some 
old medieval tournament; considered analyti- 
cally the discords were atrocious; accepted emo- 
tionally, the effect was perfect. Luckily for sci- 
entific accuracy, we have a book of color samples 
with every shade catalogued and labeled, and 
with this we match the almost nameless colors of 
the copepods. But although I faithfully make 
the proper records in my notes, it never fails to 
annoy me when a creature all sapphire and 
emerald and delicate heliotrope turns out to 
have its “cephalothorax smalt blue, abdomen 
skobeloff green, and antennae pallid naptha- 
lene, shading into Schoenfeld’s purple’’! 

In the ocean there is no such thing as privacy. 
Goldfish globes are stone-walled hermit-cells by 
comparison. No jointed-legged being, from a 
queenly scarlet shrimp to the smallest of 
the copepods, could ever find a safe place 
to leave her eggs. She cannot, wasp-like, 
choose a likely space and dig a hole; 
neither can she glue her eggs to a food- 
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The Proportions of the Principal Groups of Animals Caught in a Typical Deep-sea Haul. In the right hand 
circle the percentages are based on the numbers of individuals; in the left circle, on the relative bulk of the 
various groups. These proportions are derived from a single haul of six Michael Sars metre nets, drawn at 
two knots an hour for four hours, at 400, 500, 600, 700, 800 and 900 fathoms, from eight to ten miles off 
Nonsuch Island, Bermuda, on July 25, 1934. With the single important exception that almost all protozoans 
slipped through the meshes of the nets, and so are not shown in the above diagrams, the latter give an 
approximate idea of the proportions of the various groups in the deep sea. If the protozoans could have been 
caught and counted, the representation of their numbers would probably have occupied almost all of the 
right hand circle; the divisions of the left one, however, would scarcely have been affected. 


filled slice of water, like moth-eggs to a leaf. 
And so she quite wisely carries them around 
with her in a pouch beneath her breast, or 
attaches them firmly to her swimmerets, or, 
as in the case of many copepods, she slings 
a packet pannier-wise on each side of her tail. 
Fish are not so careful: most of them scatter 
their eggs anywhere, in great numbers. But 
the following list shows how camparatively 
few are the fish and other organisms in com- 
parison with the crustaceans. It is based on a 
single, typical haul of six nets drawn between 
400 and 900 fathoms. Except that the minute 
one-celled animals, almost all of which slip 
through our nets, probably lead all the rest, this 
list gives a fairly accurate idea of the relative 
numbers of the principal types of organisms: 


CODE DO Sx staat Mier eer: Woe Syate aa 3. Ye 
Other Crustaceans ............. 15.5 % 
ANTEO NE ANOREONS: Rn ot noo ooo ae 3.1 % 


Siplonoplvone si ameaereaae we aan 1.9 % 
TERI SIAC SP" gs Ace ede ees chase Oe ae ee Ho 
Me GhOlNwRNIS 4b aks eso chee oases 12 Yo 
Sesmented Worms ).5..8.2) setae 0.38 % 
MEO USlks) te coy Atiteara tol. oeeee 0.08 % 
Peridineanes lie lic: sew eoewe eae 0.07 % 


TRUni@a tes) a). oe eae ee ee 0.07 % 
Hichinod i: ceae eee eee rarer 0.05 % 
‘Jellyfish et. caste aac 0 Caen 0.027 %o 
Comb=jellivay 2272 rae hen 0.003 % 

Lota) 2 Career ere 100.000 % 


The circle at the right shows this list in 
diagrammatic form, the left circle the relative 
amount of space the individuals of the same 
groups occupy. Even in this latter arrangement, 
with large and bulky fish as rivals, the crusta- 
ceans still lead. This order is practically in- 
variable at all depths, although the relative 
proportions of the smaller groups vary slightly. 

It is now clear that the copepods are the most 
important of the middle-men in the deep-sea, 
the links between the plants, the ultimate pro- 
ducers, and the large fish which are the 
last consumers. The wonder of it is that so 
many copepods, sought by innumerable hungry 
enemies, live to grow and carry their small 
parcels of eggs. The key to their abundance 
lies of course in the rapidity of their develop- 
ment. Some are known to complete their entire 
life cycle in a week. 

We capture a minimum of several thousand 
copepods in each net, and this is but a small 
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This chart shows the gradual decrease in the numbers of deep-sea animals caught 
between 400 and 900 fathoms. It is based on the single Bermuda haul described. 


fraction of the numbers our nets fail to catch. 
Once I devoted hours and days to the task and 
sorted and counted all the copepods in a single 
haul. Then, after an astronomically involved cal- 
culation full of pi’s and decimals and ciphers, 
I found that in spite of these counted thou- 
sands, each small copepod apparently swam 
lonesomely in a cube of water measuring twenty- 
one inches on a side. With the 
counts of other regions in mind— 
I recalled that at the surface of 
the North Sea a distribution of 
one copepod to the cubic inch was 
not uncommon—I carried my cal- 
culations to the Director. I rather 
expected him to be impressed 
with the scantiness of life in his 
deep-sea cylinder, and was puz- 
zled when he merely grinned and 
said, “All right. That’s fine. But 
wait a bit.” Two weeks later I 
had the joy of going down in the 
bathysphere and seeing things for 
myself. When I returned I took 
all my calculations and quietly 
tore them up. The multitudes of 
swirling copepods I had seen from 
the window brought home to me 
as had nothing else the inefficiency 
of the best of deep-sea nets, not 


only in capturing large fish, but even in retain- 
ing the small planktonic animals. 

I have said that the copepods are the most 
numerous of the mid-links in the oceanic life- 
chain. The microscopic plants, dependent as is 
all vegetation upon the sunlight, form ultimate- 
ly the food of even the largest deep-sea dragon. 
But sunlight penetrates only a little way into 
the sea, and no plant can live 
much below 600 feet. Visible day- 
light dies out completely at 2,000. 
All of the creatures in our nets 
lived from 500 to 8,500 feet below 
the last glimmer of daylight. The 
copepods, although they are noted 
as scavengers of all kinds of or- 
ganic rubbish, are mainly vege- 
tarians. Consequently the thou- 
sands we caught in the middle 
depths must have depended prin- 
cipally on the remains of dead 
plants drifting downward toward 
the bottom. 

We find that below half a mile 
the plankton, and consequently 
the larger animals, gradually be- 
come less numerous (chart). 
This, viewed in relation to the 
distribution of the plants, is quite 
understandable. A diatom-plant, - 
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living at the lowest possible level in a minimum 
of light, somehow escapes being eaten and dies 
of old age. Its beautifully adjusted floating or- 
gans promptly cease to function. It becomes 
water-logged, and begins its long, slow fall to 
the bottom, a mile and a half beneath it. Every 
yard of its journey it passes tens of hungry 
copepods, and the chance of its escaping 
consumption long enough to reach the lower 
levels is slight. It follows that as _ there 
are considerably fewer defunct diatoms at the 
depths of a mile than at half a mile, there is 
an even scantier assortment of lanternfish, and 
so on. But between 2,000 and 3,500 feet the 
life of the deep-sea thrives. Here the blackness 
is of full intensity, and the cold nears its maxi- 
mum, so that all the lanterned black and scarlet 
creatures of the mid-depths swim, feed and find 
their mates in the environment for which their 
outlandish characters are developed; yet the 
sunlight is not so far above them that they lack 
an abundance of food. 

I realized suddenly that it was very late 
and I was tired. Rows of shiny glass vials, each 
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with its own typed label, had replaced the chaos 
of pans and pails and dishes. I had covered my 
microscope and pushed in the final cork when 
I saw a small dish sitting forgotten in a corner, 
holding Omosudis, the subject of the artist’s last 
color sketch. It was a frightful, two-inch, mon- 
ster of a fish, with sabre-sharp fangs, a mild 
blue eye, and a stomach literally bursting with 
the knobbly bulk of an inchling Silver Hatchet- 
fish. I knew that inside the Hatchetfish was 
probably a mass of copepods, and inside each 
copepod a bit of oceanic vegetable, and inside — 
that—but I was too sleepy to look up formulae 
in bio-chemics. I transferred the Sabre-tooth to 
a round, squat jar, and placed him, bulging, on 
the shelf. And through my head danced the 


lines: 


“Oh, I am a cook and a captain bold, 
And the mate of the Nancy brig, 

And a bo’sun tight, and a midshipmite, 
And the crew of the captain’s gig.” 


I could have sworn that through the curved, 
distorting glass, Omosudis, alias “the Elderly 
Naval Man,” licked his fishy chops and grinned. 


“t-@— 


American Fresh-water Eels in Bermuda 


WitiiamM Breese and JoHn TrErE-VAN 


, RISTOTLE and his pupils were per- 
plexed by the mystery of the life history 
of the European Eel, and more than two thou- 
sand years passed before this was solved. Dr. 
_Johannes Schmidt devoted eighteen years of 
his life to the problem, and before he died, last 
year, had the satisfaction of having discovered 
all the important facts of this almost unbeliev- 
able life history. 


The eels of the North American continent 
and of Europe, when they become adult, all 
make their way from the ponds and down the 
rivers in which they have been living for years, 
and when they reach the sea they swim thou- 
sands of miles south until they come to the deep 
waters of the open ocean near the West Indies. 
There they mate and spawn, after which every 
eel dies. The young eels, minute and transparent 
as glass, work their way slowly northward. 
Weak swimmers as they are, they manage some- 


how to travel on and on. Beginning life five hun- 
dred fathoms or more beneath the surface, and 
four thousand miles away from their parents’ 
rivers in Europe, they push on. The American 
eels breed somewhat to the westward, but not 
so far but that the two leptocephalids or larvae 
commingle. I have taken both in the same net. 


Bermuda holds a unique position in relation 
to these young eels, for it stands at the dividing 
point of their migration. Somewhere in the vi- 
cinity, the two great hordes of glassy eellets 
split to east and west, the European ones tak- 
ing two years or more on their journey, and the 
American eels reaching their home rivers in 
half that time. As little, pink, fingerling elvers 
they swim up into fresh water, and remain there 
from six to eleven years. Then the utterly mys- 
terious call comes, and they all start down, out 
to sea, and south to the tropics, and dive into 
complete blackness (I know, for I have been 
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American Eels Recently Caught in Brackish-water Ditch, Bermuda. 


there!), where they in their turn, go through 
who knows what ceremonies of courtship and 
mating, lay their eggs and die. I have over- 
lapped the circle intentionally, for only by re- 
iteration can we really come to believe this 
astounding round of life. 

For years we had heard rumors of fresh- 
water eels in Bermuda, but they always turned 
out to be blackish morays, or else references to 
twenty years ago. On page forty of our recent 
volume on the Shore Fishes of Bermuda*, we 
limited ourselves, concerning these eels, to one 
sentence, “In Bermuda recorded from brackish 
ponds.” We had seen no specimen except in a 
collection at Harvard, where a two-inch individ- 
ual was said to have been taken in these islands. 
Besides this, there seem to be no recent records, 
verbal or published. 

In 1876 Brown Goode wrote of the eel, ““Com- 
mon in the ditches and dikes of the salt 
marshes,’ and quoted Mr. J. M. Jones “that 
it attains the weight of two or three pounds, 
and is very destructive to ducklings. It is not 
eaten.” By diligent inquiry I found people who 
had speared or jigged for eels, ten or twelve 
years ago, at night in The Lane near Hamil- 


* Field Book of the Shore Fishes of Bermuda by Beebe and 
Tee-Van. 


Photo by John Tee-Van. 


ton. Mr. Scarritt Adams had caught full-grown 
eels, three feet lonmeat the came. place,sand 
said that they were considered a great delicacy. 

At present, so many salt marshes and ditches 
have been filled in, there would seem no suitable 
places for fresh-water eels to live when they 
had passed the larval stage. I gave some eel 
pots to my young ichthyological enthusiast, 
Thatcher Adams, and bade him try to catch eels. 
He set them without success in a mangrove 
swamp at Spanish Point, and then tried in a 
ditch tributary of the swamp, in Hamilton it- 
self, not far from the Hamilton Hotel. The next 
day there were six in the trap, twelve to four- 
teen inches in length, and all perfectly good 
American Eels (Anguilla rostrata). There is 
not much external difference between eels from 
opposite sides of the Atlantic, but the number 
of the vertebrae is characteristic. The American 
eel has from 103 to 113 segments in its back- 
bone, while in the European form there are 111 
to 119. In our Bermuda specimens the verte- 
brae average 105. 

Our eels were well-colored, rich bronzy green 
above, changing through golden yellow to white 
below. The iris of the eye was iridescent bronze 
gold, thickly dotted on the upper half with 
black. The water in the ditch in which they 
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were taken rose and fell with the tide, but a 
bottle-ful taken at the time and place of the 
eels’ capture was quite blackish, with a salinity 
exactly half-way between salt water from the 
sea, and rain water. 

The most interesting thing about this dis- 
covery of half-grown eels, in this back-water 
of Bermuda, one mile from the open water, is 
that these few individuals, out of all the un- 
counted hosts of larval eels which pass Bermuda 
every year, are the only ones to be deflected 
to this first available, but unattractive and 
barely possible living haunt. If we are to judge 
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this event by the habits and instincts of all other 
eels, the parents of the eels now living in Ber- 
muda must have spent their existence, from 
larval to adult life, in this same ditch. 

We are today as ignorant as ever of how the 
European Eels know where to go to breed (re- 
tracing their juvenile journey of years before), 
or how the young know to go back to the same 
waters from which their parents came: We know 
as little about all these things as Aristotle, 
more than two thousand years ago, knew of 
North America or Bermuda. 


Salt and Fresh-water Viability of Fish 


GuorRIA Ho.muister 


OPULAR conception naturally divides the 

world of fishes into two big groups:—- those 
living in fresh and those in salt water. We are 
always surprised to read of the long journey 
of the eel from its fresh water home far into 
the open sea to spawn. Annually there is an 
economic record of the number of salmon that 
are caught as they travel one thousand and 
more miles from the sea to inland mountain 
streams to spawn. With both stories, it is the 
distance traveled that impresses us rather than 
the fact that the fish has changed its chemical 
environment. The salmon and the eel are ex- 
amples of direct antitheses. 

Besides these, there are many fish, represent- 
ing various families, that live in brackish water 
but are sometimes found in the sea or in fresh 
water. Cyprinodont minnows may be found in 
fresh water, brackish water, or even bays of 
the sea. The ancestors of the handsome black 
molly is found in all these haunts and could 
be kept in any water that is convenient. Other 
very adaptable minnows are those belonging to 
the Fundulus group which has species living un- 
der all conditions. Some are bottom fish, bury- 
ing themselves in the mud of estuaries, others 
swim freely in rivers and bays, and still others 
are surface swimmers in swamps and streams 
and brackish water. Certain ones are found in 
inland lakes and ponds. 

The amazing powers of rapid adaptation of 
three species of minnows have been observed in 


our Nonsuch laboratory. Two of these are resi- 
dents in the brackish water of Bermuda, the de- 
gree of salinity of which is variable, depending 
on the amount and frequency of rainfall. An 
available analysis of the Devonshire Marsh 
water gives a pH of 6.9 as compared with 8. 
plus of the surface sea water. The two minnows 
mentioned are Fundulus bermudae a native, and 
Gambusia holbrookii. The latter was imported 
from fresh water pools near Washington, D. C., 
in May, 1928, and planted in the brackish 
marshes where they are thriving, and are valu- 
able as feeders on mosquito larvae. The third 
form observed is the guppy, Lebistes reticulatus, 
a tropical fish, recently introduced into a few 
garden pools in Bermuda. 

Fundulus bermudae, known also as the man- 
grove mullet, or mangrove minnow, is found in 
secluded mangrove bays as well as brackish 
pools. As far as we know it has never been re- 
ported swimming freely in the sea along the 
shores. In all these brackish water localities 
there is a definite rise and fall of tide. Our 
specimens came from a shallow mangrove 
swamp inland from Castle Harbor on the west- 
ern tip of St. Davids Island. This small, flat- 
headed minnow is valuable as an enemy of mos- 
quitoes and adapts itself quickly to fresh or 
salt water, without any intermediate steps in 
half and half solutions. It lives peacefully in 
fresh water pools with goldfish. 

The Gambusia coming from the brackish 


To) Me IN 


BULLETIN 


HOURS AND 


November-December, 193% 


MalNGG ees 


al Vee 


21% 


Guppy Viability Diagram. Average viability in hours and minutes of guppies plunged into solutions of 
salt-water, ranging from 50% to pure salt-water. 


marshes will also live in either salt or fresh 
water, but differ from Fundulus in rapidity of 
adaptation. Gambusia need a few days (1 day 
was successful) in a 50-50 per cent solution, 
before thriving in pure salt water. Placed di- 
rectly in salt water they survive about 3 hours. 
Later it was found that of the cyprinodont min- 
nows the guppy is the least adaptable to salt 
water, needing gradual changes over a period 
of about a week. 

Probably the best known of the minnows is 
the guppy, which for generations has been 
reared in fresh water tanks in many homes. 
Serious fanciers have developed the rainbow 
colors of the male far beyond that of its ances- 
tors in Trinidad and northern South America. 

During several years of personal observa- 
tion the guppy has lived up to its reputation of 
a remarkably hardy little fish, surviving extreme 
sudden cold or heat, shifts into unseasoned 
water and travel in crowded and unaerated 
quarters. Last winter, finding my aquariums in 
New York City over-stocked with guppies I 
used this minnow first in a series of viability 
tests in solutions of salt water. Half 
fish were the subject in a constant total of two 
quarts of water, in both jars and open rectan- 
gular tanks. Repeated experiments have shown 


grown 


that the differences of surface area of these 
two containers have had no appreciable effect on 
the longevity of the guppies. No plant life or 
aeration were introduced. Salt water was sup- 
plied through the courtesy of the New York 
Aquarium from December 1933 to May 19384 
when all the experimental fish, as well as the 
stock, were transported to our Bermuda Lab- 
oratory with the 20th Expedition of the Depart- 
ment of Tropical Research. Here this work was 
continued, and in addition, a number of the 
commonest types of Bermuda shore fishes were 
observed during the summer. I was ably assisted 
in the constant care of the aquariums by Perkins 
Bass and William Ramsey, Jr., and in collect- 
ing specimens by Thatcher Adams and Robert 
Hartley. 

The salt water fish will be described after we 
see how the guppies take to their changed water 
world. 

The experiments with the guppies were di- 
vided into two groups. First, plunging the fishes 
directly into definite percentages of salt water, 
ranging from 50 per cent to pure salt water, to 
determine their reactions, exact time of survival, 
and the point where immediate adjustment 
would occur and life continue indefinitely. This 
method was used first, starting with pure salt 
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water and working down into the weaker solu- 
tions. Only a few tests were necessary to show 
that in a half and half solution most of the 
fishes lived indefinitely. The few that were lost 
died of other causes, such as over heating the 
water by placing it too near a radiator during 
the cold weather. There have been no losses in 
Bermuda where the temperature is comfortably 
constant for tropical fishes. 

One guppy, in a two quart jar (Experiment 
No. 1), which was returned to fresh water after 
feeling the effects of immersion for one hour in 
pure salt water, fully recovered in seventeen 
hours and a half and was then placed in a 50 
per cent solution. This guppy, after eleven 
months (in November), is still living in the 
original solution of half fresh and half salt 
water. In spite of the fact that there is no aera- 
tion and no plant life in the container, and only 
food is added, this fish has doubled his size and 
promises to live on to old age, or until the water 
evaporates. The experiment was repeated with 
another specimen which was placed directly 
in a half and half solution (Experiment No. 4), 
and this fish, too, after eleven months, is still 
thriving. Several more tests were made in Ber- 
muda with the same results. The chart shows 
at a glance the average longevity in the various 
percentages. It is interesting to note that the 
greatest differences occur between 50 and 75 
per cent and that the longevity in each of the 
weaker solutions is approximately twice that 
of the next stronger solution. 


The other method and the more tedious one, 
sometimes taking months for results, but one 
_ which, with the guppies has proved successful, 
is that of gradually increasing the percentages 
of salt water, starting with a solution of 50 per 
Certs 

The female of a half grown pair (Experi- 
ment No. 5) started in a 50 per cent solution, 
and after many weeks in increasing amounts of 
salt water reached pure salt water in seven 
months and two days’ time. She survived for 
only two days, having, several weeks prior to 
this last step, contracted a white fungus disease 
on the fins. The male died in a 65 per cent 
solution after three months and a week. Six 
young were born in a half and half solution 
(Experiment No. 6) but only two survived to 
come to Bermuda the first of May. They were 
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healthy young males but unfortunately one 
killed the other. The remaining one was placed 
with the original female, its mother, with the 
hope of more readily establishing a salt water 
adapted race of guppies from those born in a 
solution of sea water. But this fish died, at the 
same time, and of the same disease that killed 
the parent. Another group of five, four half 
grown and one adult female (Experiment No. 
7), was started in Bermuda on April 20 in 
50 per cent salt water, and run up in half the 
time of the first pair, in increasing amounts of- 
10 per cent at each step. They finally reached 
pure sea water in three months and two days. 
During this time the adult fish had one young 
born on June first in 65 per cent salt water and 
five more born on July first, and one on August 
28 in pure salt water. All the young are now 
living in 100 per cent salt water. All of the 
original group are living on the date of writing, 
November 20, and the large female has had 
another family. 

Finally, having a group of nine guppies, of 
all sizes and both sexes, live in salt water after 
many weeks of prolonged stays in each pro- 
gressive per cent, I was interested to find out 
how rapidly the guppies could adjust to salt 
water. So, a half grown pair was started in a 
50 per cent solution and every twenty-four 
hours the fish were changed to a solution which 
was increased ten per cent. In six days this 
pair was in pure salt water. For three months 
they have thrived. The fish are given a weekly 
change of salt water but no plant life or aera- 
tion. This experiment was successfully repeated 
(Experiment No. 39) with a group of twelve 
fish, young to half grown. 


Now that the guppies are breeding in salt 
water it will be of great interest to see what 
structural or color changes may occur in future 
generations. In the present generation there is 
one marked abnormality. This we have called 
“the spirals.” All fish show this strange way of 
swimming, first being effected when in the 
higher per cents of salt water. “The spirals,” 
which is what the word implies, is swimming 
around and around, either right side up or up- 
side down, or sometimes alternately one way 
or the other. This occurs regularly when the 
fish are startled and lasts for some seconds after 
the first stimulus. The sudden flash of a light 
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will start all the fish swimming in spirals, some 
more violently than others. 

With the knowledge of this ability of certain 
fishes to live in water varying from salt to fresh, 
and the comparative adaptability of Fundulus, 
Gambusia, and the guppy, it is of interest to 
study strictly salt water groups and test their 
capacity for adaption to fresh water. Through 
extensive experiments there might be gained 
some hint of ancestoral relationships. The po- 
tentiality for adaptation may be _ preserved 
through heredity or lost through generations of 
constant conditions, in the latter case sudden 
changes of physical environment might mean 
extinction. 


In the salt water fishes more specimens and 
repeated experiments carried on over a longer 
period of time are required before any conclusive 
data is possible. But what has been observed 
in these few scattered groups is indicative of 
possibilities in this field. Adaptation of species 
of salt water fish to fresh water would facili- 
tate their being kept by aesthetic fanciers, their 
use for aquarium exhibits, and ultimately and 
more particularly for scientists who are inter- 
ested in studying life histories. 


A greater number of Demoiselles were 
studied than any other group. Two species were 
observed, the commonest of Bermuda salt water 
shore fish, the sergeant major, Abudefduf mar- 
ginatus, and the blue and yellow beau gregory, 
Eupomacentrus leucostictus. 

The sergeant major was tried in plunging 
experiments and also in a series of gradual 
changes over a period of weeks. The average 
longevity of fish plunged into 100 per cent fresh 
water was one hour and twenty minutes. The 
average of those plunged into 90 per cent was 
twenty-nine hours and a half. Seventeen spe- 
cimens were started in the 90 per cent plunge 
and one-third are still living after two weeks, 
with only one showing the first signs of un- 
adaptability, the loss of balance. After a week 
in 90 per cent all developed a progressive fun- 
gus on the fins. But none show any signs of eye 
abnormality which was experienced with the 
fish that had reached 90 per cent after gradual 
changes over a period of weeks. The fungus is 
a factor to be reckoned with and combatted in 
less specialized experiments. It has no place 
in the present scope of this thesis dealing only 


JESU) 1G 36) 19) 40 IE In 


November-December, 1934 


with healthy normal fish. Several other species 
in the same tank with the badly infected fish 
have not been affected by this fungus. 


With two sergeant-majors, the fresh water 
solution was increased 10 per cent every 
twenty-four hours and in six days they had 
shifted from a solution of half salt and half 
fresh to one of all fresh water. They lived one 
hour and a half in the fresh water which was 
only ten minutes longer than the average time 
of those plunged directly into fresh water. An- 
other fish was given an intermediate change of 
95 per cent instead of going directly from 90 to 
100 per cent. It lived twice as long as the pair 
that were jumped directly from 90 to 100 per 
cent. These fish remained healthy with no sign 
of fungus, which appears after an elapse of time 
in the higher per cent of fresh water. Three 
fish reached 92 per cent, one 94 per cent and 
two 95 per cent in the experiments allowing four 
weeks and more with a 1 per cent increase from 
the 90 per cent step upward. 


Seven young specimens of beau gregory were 
experimented with, measuring between 9 and 
20 mm in length. In the gradual changes from 
half salt and half fresh water to all fresh water 
the following summary will show briefly the 
longevity of each fish: 


Two fish reached 60 per cent, one fish reached 
80 per cent, two fish reached 85 per cent, one 
fish reached 96 per cent. Only one showed 
traces of fin fungus on the tips of the pectorals. 
There is one fish still living in 96 per cent 
fresh water. 

Three specimens of silvery salt water mul- 
lets, Mugil curema, went into fresh water over a 
period of four and five weeks. One lived only 
four days. The mullets do not feed in captivity 
although tempted with a choice variety of or- 
ganic material which they naturally would nose 
from the bottom. 

One blue-striped grunt, Haemulon sciurus, 
went to 70 per cent, and one to 95 per cent. 
The latter was in splendid condition until 
changed from 90 to 95 per cent when it was 
affected immediately. It was returned to salt 
water where it revived temporarily. 

Two breams, Diplodus argenteus, reached 75 
and 80 per cent. 

Several “shad,” Eucinostomus californiensis 
are now living in fresh water. Only one died 
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Salt-water and Fresh-water Fish Living Together in the Same Aquarium: Sergeant 
Majors Abudefduf marginatus, and Guppies Lebistes reticulatus. 


during the gradual change and this was in 90 
per cent. This species feeds readily and several 
may be kept in the same tank, which is in- 
advisable with most groups, especially the 
demoiselles. 

Two species of wrasse, the common slippery 
dick, Iridio bivittata, and a very young blue- 
head, T'hallasomma bifasciatum, reached 90 per 
cent, excepting the young blue-head, which 
reached 85 per cent. The wrasse show a lack 
of ability to adjust the air bladder which con- 
dition was not seen in any of the other groups. 
They become very light with a noticeable swell- 
ing of the abdomen. 

In the goby group, one specimen each of two 
genera and three species were observed. A 
translucent goby, Lophogobius glaucofraenum, 
after five weeks reaching 85 per cent by very 
gradual steps, jumped out of its tank when the 
cover was off at feeding time. This fish was 
vigorous and showed every indication of suc- 
cessful adjustment to fresh water. 

A full grown sheepshead goby, Bathygobius 
soporator, reached 95 per cent and lived on for 
almost a week. 

A large crested goby, Lophogobius cyprinoi- 
des is now in fresh water after two months and 
a week of gradual shifting from salt water. It is 
feeding and apparently comfortable and happy. 

In the blenny group ten specimens were ob- 


served, which represented two families, three 
genera, and three species. Two large Labriso- 
mus nuchipinnis reached 80 and 93 per cent 
and one is still thriving in 93 per cent fresh 
water. One scaleless blenny, Blennius cristatus, 
reached 95 per cent in seven and a half weeks. 
Six young tide-pool blennies, Salaruchthys 
textilis, reached 90 per cent in a week. . 

Of the pelagic fish only the amusing little 
angler or devil-fish, Histrio gibba, was tested. 
Under normal conditions the pelagic fish would 
never have to adjust to a sudden influx of 
water which shore fish experience at times of 
torrential rains. These Histrios reached 70 and 
75 per cent in two weeks’ to four weeks’ time 
and one lived eight days. This dead line of 75 
per cent is consistently lower than the 90 per 
cent which was the average life mark for the 
inshore fishes. 

No attempt has been made to adjust the water 
chemically according to the needs of the various 
fishes. The water was kept fresh by constant 
changes of solutions and no plants were intro- 
duced which might foul the aquariums. Constant 
aeration and changes of the water kept both 
experimental and stock tanks in good condi- 
tion. The object of these tests was to determine 
whether Bermuda brackish and salt water fishes 
could adjust to Bermuda fresh water which is 
rain water from whitewashed reofs. 
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Silver-whip anglerfish Dolopichthys tentaculatus Beebe. 
rom Six Hundred Fathoms. 


Painting by Else Bostelmann. 


SAMPLE OF UNEDITED TELEPHONE NOTES 
FROM DIVE THIRTY-TWO 


GuoriA Houuister and WituiaAM BEEBE 


Time Observations 


11.00 A.M. Big fish or cetacean came quite near; could just see outline. Was at least 
20 feet long, one-third of this deep. It is icy cold in here. 


11.01.18 Beam off. Oxygen 1,500 pounds, humidity 68%, barometer 76. 


11.04 Another luminous shrimp. Ctenophore completely lighted up. Another big 
shrimp at window; whole thing very clear now about the luminous sub- 
stance they shoot out. 
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Beam on and oft. 


Myriads of sparks when hit window. Big 12-inch heteropod, like Firola. 
Luminous all over, but no luminous spots. Another big shrimp shooting out 
luminous material which looks like a veil. 


Walls of bathysphere are ice cold. 
Hose in one-half inch. Oxygen 1,450 pounds, barometer 76, temperature 80. 


So black outside, and what lights! A fish with long, slender, pointed tail, 
this is a big fish. 


Here’s a telescope-eyed fish; it is Argyropelecus and its eyes are very dis- 
tinct. Barton sees something like necklace of silvery lights. Now another 
big shrimp. Beam off. Marvelous outside lights. Water filled with lights 
more so than on our last dive at 2,500 feet. 


Now a curved, pale-green under eye, eye lighted up by it. It is crescent- 
shaped. The fish at least 3 feet long. Five inch Myctophids, swimming so 
slowly that I can see whole light pattern. Several close lines of lateral 
lights, and constantly lighted plates. Lampadena, try to look up species. 


Not a flash in sight. 
Now a light coming toward me. 


Siphonophore, a big one. Oxygen 1,400 pounds, barometer 76, temperature 
77, humidity 62%. 


Beam on. Beam off. Long lace-like things again. Salpa-like with big head 
and long, slender tendrils. Now another one. 


(Guy ropes shifted for winding in cable.) 


Animals seem to stay in field longer than at higher levels, but here comes 
a flash like mad! Heard metallic snap. 


(Guy rope broke with terrific snap; I learned after.) 


A lovely light. (Guy rope re-rigged, but broke again with sickening thud.) 
Oxygen 1,300 pounds, still coming at one liter a minute. Barometer 751/, 
temperature 73, humidity 6. Now three, very round fish, saw no lights at 
all on them. It is bitter cold inside, hand feels icy when touching window 
ledge (100 on deck, report). 


A squid, 8 inches, with one pale blue light and could see whole body when 
it passed by other lights. 


Now many things again, as thick as I have ever seen them. 


Mass of copepods and other plankton, can see them indistinctly 40 feet 
away from bathysphere. Can see a mass of little lights given out. Barton 
sees a big body with 1 light on each end. It may be a Melanostomiatid. 


Beam on. Saw a fish with literally hundreds of lights, about 8 inches long, 
from head to tail its body was peppered with very brilliant but small lights. 
Color of lights pale lemon-yellow. 
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Three New Deep-sea Fish Seen from the Bathysphere* 


WiLuiAM BEEBE 


N August 11, 1934, I made a descent in 

the bathysphere under the auspices of 
the National Geographic and the New York 
Zoological Societies. Mr. Otis Barton accom- 
panied me and on the deck of the Ready from 
which we made our dive, was my staff, John 
Tee-Van in charge of deck machinery, Gloria 
Hollister, recording my observations at the 
telephone, and Jocelyn Crane responsible for 
exact time and depths. 

It was Dive Number Thirty and we sub- 
merged at 9:41 A. M., six and a half miles 
south by east of Nonsuch Island, Bermuda. 
The exact position was 32° 14’ 40’ No. Lat. 
and 64° 36’ 40/7 West Long. This was well 
within the eight mile radius of work of all six 


of proposing for them nomina nuda. I have only 
our recorded observations, very carefully pre- 
pared outline drawings, and colored paintings 
for evidence, but in lieu of physical types I 
feel the unusual conditions and possible future, 
continued explorations warrant the definite es- 
tablishment of these few fish. 


Bathyembry istiophasma gen. et sp. nov. 


Seen from window of bathysphere, August 
11th, 19384, six and a half miles south by east 


Pallid Sailfin, Bathyembry«x istiophasma. 


years of my oceanographic researches in this 
region. We reached a maximum depth of 2,510 
feet and were sealed up in the bathysphere for 
the duration of three hours and ten minutes. 

It will be recalled that on Dive Number 
Twenty in 1932 I was able to make detailed 
observations on a pair of fish six feet in length 
at a depth of 2,100 feet. Locating them near the 
family Melanostomiatidae, I gave them the 
name Bathysphaera intacta (Bulletin of the 
New York Zoological Society, Vol. XXXV, No. 
5, pp. 175-176.) 

On the present dive, Number Thirty, we had 
the good fortune to observe three new fish so 
clearly and for such an appreciable length of 
time, that I shall again chance the accusation 


* Contribution, New York Zoological Society, Department 
of Tropical Research, No. 461. Published November 20, 1934. 


of Nonsuch Island, Bermuda, at a depth of 
1,500 and again at 2,500 feet. The fish first 
became visible when I turned on the powerful 
electric light at the starboard window. Its body 
was half in, half out of the light, and it showed 
no fright, nor indeed of consciousness of the un- 
usual illumination. I could see the shaded an- 
terior half of the fish by the reflected light in 
the rich blue penumbra of the beam. 

It was at least two feet in length, wholly 
without lights or luminosity; the body rather 
elongate, the sides almost parallel in lateral 
profile, tapering slowly to the tail, and with a 
very abrupt downward curve to the anterior 
profile of the head; the depth was not great, 
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about six or seven in the length; the eyes were 
near the dorsal profile, small but not degen- 
erate; the mouth horizontal and fairly large, the 
gape extending below or back of the eye; no 
teeth were observed; the pectoral fins long, at 
least twice the length of the mouth, apparently 
rather soft, if not filamentous, broad, and 
abruptly rounded at the tips. The color was 
peculiar, an unpleasant, pale, olive drab, like 
water-soaked flesh, an unhealthy-looking buff. 

The vertical fins were alike and very large 
and sail-like, arising on the second third of the 
fish and lengthening rapidly in a concave curve 
high above and far below the body. Posteriorly 
they were truncated and described a _ sharp, 
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was the same, or another individual Bathy- 
embryx, or Pallid Sailfin as we may call it. 

Taking all the characters into consideration, 
I should place this fish in or near the family 
Cetomimidae, although it is a very distinct form. 
The characters of the species may be taken as 
those of the genus. 


Bathyceratias trilychnus gen. et sp. nov. 


The data of observation exactly as in the pre- 
ceding species, except that the fish was seen at 
a depth of 2,470 feet. We had reached an ex- 
treme level of 2,510 feet and had begun our 
ascent to the surface. The cutting of a tie rope 
delayed us for a short time, when this fish ap- 
peared. At first I saw only its lights and their 
slight reflection on the skin of the back. Then 
it swam into the light which was working at 
a low voltage. The first glance showed it to be 


Three-starred Anglerfish, Bathyceratias trilychnus. 


vertical line from the extreme height, ending 
on the peduncle, close to the origin of the 
caudal. The latter fin was very small, decidedly 
degenerate, a small, rounded button, evidently 
of very little functional value. 

During all the time the fish was in sight, the 
tall sail-like fins were in slight, but constant 
movement. These fins were either fleshy, or at 
least opaque, for I could distinguish no hint of 
rays. 

At 2,500 feet, with the light full on, as I was 
getting ready to hold Mr. Barton’s camera for a 
possible exposure, I had a distinct if brief 
glimpse of a fish which came down the light, 
head on. When it turned quickly, I saw that it 


close to Ceratias and Cryptosparas, perhaps 
somewhat closer to the last, but with trenchant 
characters separating it from both. 

It was six inches or a little longer in length, 
a deep, almost regular oval in outline, black and 
with small eyes. Paired fins were not seen, but 
pectorals at least were undoubtedly present. 
The remainder of the webbed fins were typical 
for this group, dorsal four, and anal four. But 
close in front of the dorsal were two oval, ses- 
sile bulbs like those of Cryptosparas. 

Halt-way between the bulbs and the eye was 
the posterior of three tall illicia, slender, ap- 
parently stiff, each about one-third the length 
of the fish. The anterior one originated almost 


2 


half-way between the second and the eye, the 
two posterior ones arising closer together. The 
anterior was somewhat stouter but of the same 
length as the others. Each had a slightly en- 
larged tip. These tips gave out a strong, pale 
yellow light, powerful enough to illumine the 
adjacent, dorsal skin when the fish was not in 
the direct path of my beam. The most distinct 
character was the mouth, which was only slight- 
ly oblique and furnished with short, even, 
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ceratias, this fish, one of the most unexpected 
and most gorgeous deep-sea inhabitants I have’ 
ever seen, appeared, quite as abruptly as the 
preceding. This too I saw both in the dark and 
in our light, thus showing almost all its prin- 
cipal characters. It swam slowly past and then 
turned broadside on, very close to the sharp 
boundary of the beam. 

At the surface it would have passed for a 
strange Chaetodon or Acanthurus, but it was 


Five-lined Constellationfish, Bathysidus pentagrammus. 


sharp teeth, these characters setting it well 
apart from all known genera of Ceratiidae. 
This Three-starred Anglerfish remained in full 
view, in the darkness and in the light, for fully 
five seconds, long enough for me to see and 
fix in mind the recorded proportions and char- 
acters. 


Bathysidus pentagrammus gen. et sp. nov. 


Again the observational data is the same for 
this as for Bathyembryx, with a change in 
depth to 1,900 feet. On the way to the surface, 
470 feet higher than where we had seen Bathy- 


assuredly far from being either, unless a dis- 
tant relation wholly adapted for life at three 
hundred fathoms. It was almost round—lI esti- 
mated about five by six inches—with long, mod- 
erately high, continuous, vertical fins and a 
deeply concave tail, all exactly like the fins of 
Acanthurus. The eye was very large and in- 
terrupted the dorsal, cephalic profile. ‘The 
mouth was large, the jaws projecting. The 
teeth and the pelvic fins were invisible to me, if 
any were present. The pectorals were rounded 
and rather short. 

The bathysphere swung a few degrees to star- 
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board and left the fish in absolute darkness, 
and I suddenly saw the amazing beauty of the 
photophores. There were five rows of these, 
one along the median line from the eye to the 
peduncle. Two others divided the upper half of 
the body into unequal thirds, curving downward 
along their whole length, and two more occu- 
pied the same relative positions below the cen- 
ter line. 

The equatorial line consisted of larger lights 
than in the other four lines. The chief light in 
each of the numerous units was a bright, but 
pale yellow, shining from a large central photo- 
phore. Each of these in turn was surrounded 
with a circle in the median row, or a half circle 
in all the other rows, of tiny, brilliant purple 
lights. This formed a wonderfully beautiful pat- 
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tern of illumination, resembling that of no other 
abyssal fish I have ever seen. 

Before it left, it turned and faced me, its 
movement being perfectly distinct, even in the 
darkness, from the shifting of the lines of lights 
and their gradual foreshortening. I now saw 
that the breadth of the fish was not great, again 
about as in a surgeon-fish. Even in the partly 
front view, the sides were distinctly lighted by 
a soft reflection from the photophores. 

I can assign this fish to no known family, 
but the Five-lined Constellation-fish assuredly 
deserves a name, pending the time when, with 
improved trawling nets, we will be able to bring 
one to the surface, alive or dead, and by dissec- 
tion allot it more definitely to some known or 
unknown group. 


'Courtesies of 1934. 


HE courtesy and kindness of a multitude 

of friends encouraged us from the incep- 
tion to the end of our adventure during the pres- 
ent year. The actual dives of 1984 have been 
made possible by a grant from the National 
Geographic Society. Further contributions are 
from Childs Frick, Herbert L. Satterlee, Ir- 
ving Taylor, Ogden Mills, C. W. Wickersham, 
John B. Clark, William A. Read, Silas W. How- 
land, Sidney A. Mitchell, Edwin S. S. Sunder- 
land, Edward W. Mallinckrodt, Jr., Danforth 
Miller, Charles A. Marshall, Auguste Richard, 
Newbold L. Herrick, Robert P. Bass. 
_ Dr. Gilbert Grosvenor, President of the Na- 
tional Geographic Society, was most considerate 
in the details of his offer of making possible the 

1934 dives. He demanded no condition of a 
~new record, which is why I gave it to him. Mr. 
E,. John Long of the Geographic Society’s staff, 
spent many weeks with us, a welcome guest who 
took full charge of the publicity, thereby re- 
lieving us of a most onerous task. Permission 
has kindly been granted to use duplicate elec- 
tros of five colored plates which have appeared 
in the National Geographic Magazine. 

Mrs. Else Bostelmann gave of her best in 
the colored paintings of deep-sea creatures, and 
when there is only my memory to assist and 
check, the artist must indeed be good. George 


Swanson was of constant help with sketches and 
pen-and-ink drawings. Perkins Bass and Wil- 
liam Ramsey, just out of Dartmouth, made 
places for themselves and filled them worthily, 
saving us no end of time and lightening the 
thousand and one details which are never con- 
sidered in any prevision of an undertaking such 
as this. 

The Air Reduction Company designed and 
made for us new types of oxygen tanks and 
valves, an electric blower and four copper and 
brass trays for chemicals, and provided for six 
hundred feet of hose cable; the Bell Telephone 
Company in exchange for our old ear-phones, 
which they wanted for their museum, gave us 
three sets of their latest models of telephone 
outfits; the General Electric Company, through 
Mr. Gerard Swope, had three, new, fused quartz 
windows made to replace the old ones which 
had degenerated, and broke under dangerously 
low pressure tests. 

The Watson-Stillman Company, thanks to 
Mr. E. A. Stillman, overhauled the bathysphere, 
replacing all worn-out parts, and fitted the new 
windows in place, so perfectly that not a drop 
of water entered. The Julien P. Friez Com- 
pany loaned us one of their automatic tempera- 
ture-humidity recorders, enabling us to use our 
eyes every moment for invaluable observation. 
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“But Dr. Beebe? Where is he?” 
Courtesy of The New Yorker. 


The Burroughs Wellcome Laboratory provided 


a complete medical outfit, and elaborate first-aid 
kits. 


Others who have our gratitude for gifts of 
uncommon usefulness are: William Delano for 
our launch the Skink, Vivian Drake for a winch 
and wire, J. A. Roebling for miles of trawling 
wire, Maurice Ricker for the invention and con- 
struction of a stop motion picture camera, L. R. 
Smith for the first successful deep-sea pressure 
gauge, Siebe, Gorman for a complete diving 


suit, Herbert Satterlee for a binocular tele- 
scope, and for two refrigerators which have 
kept alive some of our most amazing abyssal 


fish. 

The Furness Line granted our usual low rates 
and took especial care of the bathysphere in 
transit. In Bermuda, Dr. E. G. Conklin allowed 
us to board at the Biological Station, where for 
six months we were comfortably lodged and fed, 
only seven minutes away from our laboratory 
at New Nonsuch. 
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Commander Moorehead of the Meteorological 
Station, put all his knowledge and the daily 
weather reports at our disposal, and aided our 
selection of propitious days for the dives. The 
Bermuda and Halifax Cable Company through 
Mr. Rickwood, took care of all our messages at 
press rates, and in addition generously allowed 
one of their experts Mr. A. P. Skinner, to splice 
the new six hundred foot hose cable on to the 
old, making a perfect connection. Mr. Thatcher 
Adams and Robert Hartley caught many inter- 
esting specimens for us. 

Hon. William E. Meyer let us have the 
Ready, the Powerful and the Gladisfen for our 
work. W. R. Perinchief oversaw all the host of 
details of machinery installation, and Captain 
James Sylvester for the third year, spent a wor- 
ried month, responsible for the capable work- 
ing of the crew of the Ready, the efficient in- 
terdigitation of the boilers and winches, and 
especially the smooth running out and in of the 
main steel cable itself, once almost off the drum, 
and down to three thousand and twenty-eight 
feet. 


THE FLIES OF KARTABO 


WituiAM BEEBE 


T IS a matter for satisfaction on the part of 

the Director and Staff of this Department of 

the Zoological Society that not only is the present 

scientific work being carried on, and little by lit- 

tle, brought to completion, but the collections and 

investigations of as many as twenty years ago 
are still in course of active study. 

The most recent proof of this is a paper 
which has just appeared in the Butuietin of 
the American Museum. It is by Dr. C. H. Cur- 
ran and is entitled “The Diptera of Kartabo, 
Bartica District, British Guiana.” Although our 
interests in those days at the Zoological So- 
ciety’s station at Kartabo, were chiefly with the 
vertebrates, yet we neglected no opportunity to 
collect and study other forms of life. Flies are 
abundant and conspicuous in tropical jungles 
and exhibit most amazing courtships and other 
interesting phases of their lives, which are very 
little known. 

We gathered many hundreds of specimens of 
flies in Guiana between the years 1916 and 
1924 and these have now been thoroughly 
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studied by Dr. Curran and form the subject of 
this present paper which occupies 236 pages 
and 8 plates. In the Zoological Society’s col- 
lection there have proved to be representatives 
of 38 families and no fewer than 420 species. 
Of these, 396 were collected by us at Kartabo, 
the station under intensive observation, an area 
which comprised only a quarter of a square 
mile. The remaining 24 species were taken 
within the surrounding six-mile radius of Bar- 
tica District. One hundred and twenty-three 
species are here described as new to science. 

After a short introduction, Dr. Curran pre- 
sents as Part I a list of the species, while Part 
II is the Systematic Account with, first, a key to 
the families. Throughout the succeeding treat- 
ment are descriptions of new species, notes on 
old ones, together with keys to genera and spe- 
cies. The account begins with the Crane Flies, 
Tipulidae, and ends with the curious family 
Streblidae, the members of which are found 
only in the fur of bats. The T'abanidae or horse 
flies will be reported upon later. Certain of the 
groups have been determined by Doctors Alex- 
ander, Bequaert, Walley, Bromley and Cres- 
son. The types of new species have been pre- 
sented by the Zoological Society to the American 
Museum. 

The paper is not only of great value in itself, 
but the identifications have liberated for publi- 
cation a host of notes on life histories which we 
made through past years, and which up to the 
present have been catalogued only under field 
numbers. Dr. Curran has done an excellent 
piece of work and the thanks of the Zoological 
Society are due him for the determination of this 
collection. The paper is Number 4538 of the Con- 
tributions of the Department of Tropical Re- 
search of the New York Zoological Society. 


ANNUAL MEETING 


At the next annual meeting of the New York 
Zoological Society on January 8th, 1935, the 
department of Tropical Research will show a 
short film of the half mile dive, some of the 
new deep-sea fish observed, and a motion pic- 
ture record of the complete development of a 
giant deep-sea eel in the egg, from a very early 
stage to the final hatching. 
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Cover of a Russian Translation of Galapagos: World’s End. The new title reads, 
“Nature and People at the Edge of the World.” 


GENERAL INFORMATION 


Membership: Membership is available to all persons 
who are interested in the work of the Society and 
wish to lend financial aid toward its support, and 
cooperate in the future development of the Zoological 
Park and the Aquarium. 


' Classes: General membership in the Society is $10.00, 
payable annually; by payment of $200 anyone can 
become a Life Member; a contributor of $1,000 be- 
comes a Patron; $2,500 an Associate Founder; $5,000 
a Founder; $10,000 a Founder in Perpetuity, and 
$25,000 a Benefactor. 


Benefits of Membership: All classes of members of 
the Society are entitled to receive every publication, 
the privileges of the Administration Building, lec- 
tures, open meetings, entertainments, exhibitions and 
free admission to the Aquarium and the Zoological 
Park every day throughout the year. Complimentary 
coupon ticket books are issued to each member for 
use at the Park on the two days of each week when 
admission is charged, and which were set aside pri- 
marily for the benefit of the members and their friends 


so that the collections might be seen to the best 
advantage. , 


Application Forms: Information concerning member- 
ship can be obtained at the Aquarium or the Zoologi- 
cal Park, where application forms will be furnished on 
request. Signed applications for membership may be 
given to the Director of the Zoological Park, the Di- 
rector of the Aquarium or mailed directly to the Sec- 
retary, William White Niles, 101 Park Avenue, New 
York City, for action by the Executive Committee. 


Zoological Park: The Park is open every day in the 
year from 10 o'clock in the morning until one-half 
hour before sunset; admission to the Park is free 
every day except on Mondays and Thursdays when 
an admission fee is charged. All holidays are free. 


New York Aquarium: The Aquarium is open every 
day, April 1 to September 80, from 9 o'clock in the 
morning until 5 o’clock in the afternoon; and October 
1 to March 31, from 9 o’clock in the morning until 
4 o’clock in the afternoon. No admission is charged. 


PUBLICATIONS 


Annual Report: Documents and reports of the va- 
rious departments. Early editions contain articles of 
scientific value. Illustrated. 


Zoologica: Scientific contributions of the New York 
Zoological Society. Volumes I, II, III, 1V, V, VI, 
and VIII completed. Other volumes in preparation. 
Issued as subjects are presented. Illustrated. 


Zoopathologica: Scientific contributions of the New 
- York Zoological Society on the diseases of animals. 
Volume I completed. Volume II in preparation. Is- 
sued as subjects are presented. Illustrated. 


Bulletin: Official publication of the New York Zoo- 
logical Society, devoted to the work of the Park and 
the Aquarium. Popular natural history profusely il- 
lustrated. Thirty-six volumes completed. Volume 
XXXVII in preparation. Issued bi-monthly. 


Hleads and Horns Brochure: Devoted to the Collec- 
tions of the Heads and Horns Museum. Nos. 1 and 2 
completed. Illustrated. ‘Temporarily discontinued. 


Guide Book: Official guide to the Zoological Park 
Collections (Hornaday).  Profusely _ illustrated. 
Twenty-three editions issued. Published as needed. 


Animals: Art Stamps; 82 pp. 120 color stamp ills. 

Child’s Book: Wild Animals; 96 pp. 50 color ills. 

Post-cards: 68 subjects in colors. 

Panorama: Bird’s-eye View, Zoological Park. 

Photogravures, Enlargements, etc. 

Pets and How to Care for ‘Them (Crandall) ; 303 pp. 
59 ills. 

Present Day Mammals (Leister); 74 pp. 105 ills. 

Field Book of Shore Fishes of Bermuda (Beebe-Tee- 
Van); 337 pp. 348 ills. 


Galapagos: World’s End (Beebe) ; 444 pp. 107 ills., 
24 in colors. 

The Arcturus Adventure (Beebe) ; 449 pp. 77 ills. 

Tropical Wild Life (Beebe; Hartley; Howes); 504 


pp. 148 ills. 


Aquarium Publications 


Guide Book: Official guide to the Aquarium Collec- 
tions (Townsend). Profusely illustrated. Three 
editions issued. Published as needed. 

Sea Shore Life (Mayer). Out of print. 

Cultivation of Fishes (‘lownsend) ; 27 pp. 17 ills. 

Northern Elephant Seal (Townsend). Out of print. 

Porpoise in Captivity (Townsend) ; 11 pp. 14 ills. 

Whale Shark (Gudger). Out of print. 

Gaff-topsail Catfish (Gudger). Out of print. 

Galapagos Tortoises (‘lownsend) ; 82 pp. 45 ills. 

Locomotion of Fishes (Breder) ; 188 pp. 45 ills. 

Marine Fishes (Nichols-Breder) ; 192 pp. 268 ills. 

Fishes in the Home (Mellen) ; 178 pp. 68 ills. 

The Public Aquarium (Townsend) ; 97 pp. 47 ills. 

Color Changes of Fishes (‘Townsend) ; 58 pp. 11 text 
figs. and 27 color plates. 

The Fur Seal of the California Islands (‘Townsend) ; 
8 pp. 1 color plate, 11 text figs. 

Growth and Age in the Giant Tortoise of the Gala- 
pagos (Townsend); 8 pp. 13 text figs. 


Post-cards: General Exhibits. Sets (12) colored. 
Post-cards: Tropical Fresh-water fishes. Sets (12) 
colored. 


For all Aquarium publications or any work relat- 
ing to Aquatic Life, address the New York Aaqua- 
rium, Battery Park, New York City. 


A completely classified list of the publications of the Society, with the subject headings of the various 
articles printed in the Reports, Zoologica, Zoopathologica, and re-prints from them will be furnished on 


request. 
this circumstance. 


Some of the publications have become exhausted and orders for any issues will be governed by 
Back numbers of the Bulletin can not be supplied. Address: H. R. Mircue.t, Mgr., 


Zoological Park, 185th St. and Southern Boulevard, New York City. 


New York Zoological Society 


[VoL. XXXVIT] 


A 
Abudefduf, 139 
marginatus, 186 
Acantharus, 192 
Adams, Scarritt, 182 
Adams, Thatcher, 182, 184, 195 
African fresh-water fishes, 137 
African wild life protection, 
conference for, 27-28 
Agama, armed, 75, 88 
Agama armata, 75, 88 
Agamids, 75, 81 
Agassiz, A., 50, 58 
Air Reduction Company, 95, 193 
Air transportation of fishes, 58 
Algae as food, 149 
Alligators, 147, 149 
Amazon fishes, 64 
American Committee for International 
Wild Life Protection, 28 
American Museum of Natural History, 
Gal * 
American-South African Line, 64, 137 
Ammodytes tobianus, 49 
Ammotragus lervia, 17 
Amphibians, origin of, 70 
Amphibolurus barbatus, 75, 89 
Amphisbaena, spotted, 75, 78 
Amphisbaena fuliginosa, 75, 78 
Amphisbaenidae, 75, 80 
Angel-fish, 93 
Anglerfish, 187 
rare black, 175 
three-starred, 159, 191-192 
Anguidae, 75, 81 
Anguilla rostrata, 182 nie’ 
Antares expedition, 1933, 91, 96 
Antelope, giant sable, protection of, 28 
rock, 9, 17 
list of species, 19-21 
Aoudad, 3, 17 
“Aquarium Hamburg,” 128 
Aquatic animals, feeding of, 147-152 
varieties of food, 149-152 | 
Arachnactis Bournei, 58 
Arapaima gigas, 64 
Argali, 9 
Littledale’s, 17 
Marco Polo, 9, 17 
Mongolian, 17 
Siberian, 17 
Tibetan, 17 
Argyropelecus, 189 
Aristotle, 181, 183 
Arrow-worms, 176, 177, 179 
Artemia, eggs of, as food. 37, 151, 152 
Ass, wild, protection of, 28 
Atlantis, West Indian cruise, 1934, by 
C. M. Breder, Jr., 31-39 
collecting specimens, 33, 35 
flying fishes described, 35-39 
fresh-water fishes collected, 39 
itinerary, 31-32 
sargasso weed, 31, 37, 38 
sketch chart, 30 
Atwood, K., 8rd, 143 
Aurelia aurita, 49, 58 
Australian Museum, Sydney, New 
South Wales, 70 
Ayala, Don Ramon Perez de, 27 


B 
Backus. Chief Engineer, 35 
Barnacles, 178 
Barracuda, 159 
Barro Colorado Research Station, Canal 
Zone, 39 
Bartels, C. O., 51, 52 
Barton Otis, 96) 155) 157) 162) 1165) 


London 


189, 190 

Bass, Perkins, 96, 156, 157, 159, 184, 
193 

Bass. Robert P., 193 

Bathyceratias trilychnus, 191-192 


Bathyembryx istiophasma, 190-191 
Bathygobius soporator, 187 —— 
Bathysidus pentagrammus, 192-193 
Bathysphaera intacta, 190 
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Bathysphere, dives, 91, 95-96, 155-156, 

157-169, 190-1938 

film of, 195 

records during, 188-189 
exhibition at American Museum of 
Natural History, 155 

at Century of Progress Exhibition, 

95 


“Half Mile Down” (book), 155 
mechanical details of, 155 
National Geographic Magazine ar- 
ticle, 155 
pressure on, in dives, 169 
reconditioning of, 95, 157 
test dive, 157 
Bathysphere of 19384, by John Tee-Van, 
171-173 
atmosphere of, 173 
external changes, 171 
internal apparatus, 171-173 
temperature of, 173 
Battery Park, tides, 123-126 
Bay of Fundy, high tide, 126 
Beau gregory, 186 
Beebe, William, 35, 47, 56, 57 
Beebe, William, Activities of the De- 
partment of Tropical Research, 
1934, 155-156 
Five Hundred Fathoms Down, 157-169 
The Flies of Kartabo, 195 
Recent Activities in the Department 
of Tropical Research, 91-96 
Three New Deep-sea Fish seen from 
the Bathysphere, 190-193 
and Gloria Hollister, Telephone Notes 
from Dive Thirty-two, 188-189 
and John Tee-Van, American Fresh- 
water Eels in Bermuda, 181-183 
Beefheart as food, 149, 150 
Bell Telephone Company, 95, 193 
Bermuda and Halifax Cable Company, 
195 
Bermuda Biological Station, 91, 157, 
194 
Betta bellica Sauvage, 128, 130 
“Betta cambodia,’ 64 
Betta fusca (Regan), 130 
Betta, Painted, The Reproductive Hab- 
its of the, by C. M. Breder, Jr., 
126-133 
coloring, 130 
courtship, 130 
in New York Aquarium, 128 
oral incubation, 128, 130 
with Siamese fighting fish, 130 
Betta picta (Cuvier and Valenciennes), 
128, 130 
see also Betta, Painted 
Betta pugnax (Cantor), 128, 130. 
Betta sp. (7), 130 
Betta splendens Regan, 64, 126, 130 
Bevens, Dr. and Mrs. R. C., 156 
Bighorn, 3, 9;: 17 
desert, 17 
Kamchatkan, 17 
Kenai, 19 
Siberian, 17 
Texas, 17 
Bingham Oceanographic Collection and 
Laboratory, Second Joint West In- 
dian Expedition, 31-39 
Bishop, M., 31, 35 
Bitterling, European, 151 
Black swallower, 159 
Blennies, 58, 54, 55, 187 
Blennius cristatus, 187 
pholis, 54 
Bluefishes, 143 
Blue-head, 187 
Boa, common, 75, 78 
Boidae, 75, 80 
Bond, R. M., 151 
Bontebok, protection of, 28 — 
Bostelmann, Mrs. Else, 96, 155, 157, 193 
Boston, tides, 126 
Bottom, Saba Island,’ memorial, 96 
Bougainvillea Britannica, 53 ~ 
Bovidae, 3-21 
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[1934] 


Breams, 186 

Breder, C. M., Jr., The Oceanographic 
Vessel Atlantis in the West Indies, 
31-39 (see Atlantis) 

The Reproductive Habits of the 
Painted Betta, 126-133 (see Betta, 
Painted) 

The Ultimate in Tailless Fish, 141-145 
(see Fish, Tailless) 

Issel, Who lio, TARE 
Brown, George, 48 
Budorcas bedfordi, 21 

taxicolor taxicolor, 21 

taxicolor whitei, 21 

tibetanus, 21 

Buitzenzorg Museum, Java, 67 
Bull-heads, armed, 55 

Burkenroad, M. D., 31, 46 

Burrhel, 17 

Burroughs Wellcome Laboratory, 194 
Bush-buck, giant, protection of, 28 


C 


Calzada, Don José da Casa, 27 
Camp, C. L., Classification of lizards, 
80-81 
Canal Zone Biological Station, 
Colorado, 39 
Capra caucasica caucasica, 19 
caucasica cylindricornis, 19 
falconeri falconeri, 9, 19 
falconeri jerdoni, 9,. 19 
hircus, 5, 19 
hircus aegagrus, 19 
hircus hircus, 19 
tbex, 19 
nubiana mengesi, 19 
nubiana nubiana, 19 
nubiana sinaitica, 19 
pyrenaica, 19 
severtzowti, 19 
sibirica almaysi, 19 
sibirica altaica, 19 
sibirica sibirica, 19 
sibirica skyn, 19 
walie, 19 
Capricornis argyrochoetes, 21 
crispis, 21 
sumatraensis, 21 
sumatraensis. milne-edwardsi, 21 
swinhoei, 21 
Caprinae, 3-21 
history of, 3 
range, 3, 5 
Carabelle. 141 
Carew, Lord. 156 
Carnivores, 74 
Cartier. Baron, 27 
Castle Harbor, Bermuda, 183 
Catfish, feeding of, 151 
Catfish, electric, 135-136 
Cayman. feeding of, 149 
ultraviolet ray treatment, 149 
Ceratias, 191 ad 
Ceratiidae, 192 
Cetomimidae, 191 
Chaetodon, 192 | 
Chamaeleon chamaeleon, 75, 90 
Chameleons, 75, 81, 90 
Chamois, 9. 19 
Chance, Colonel, 91 
Charybdea xamaycana, 50 
Checklist of Birds of the World (book), 
99 


Barro 


“Cheeogaa,” 59 
Chevrotain, water, protection of, .28 
Chiasmodon niger, 159 
Chimpanzee, protection of, 28 
Chloroscombrus chrysurus, 57 
Chromatophores, 61-62 
Chrysaora isosceles, 54 
Cichilds, 139 
City of New York (ship), 64, 137-141 
Clark, John B.. 193 
Clown fish, 141 
Clupeoids, 49, 50. 54. 55, 56, 58 
Coates. €. W., 128, 151 

Feeding Aquatic Animals, 147-150 


198 


Coates, C. W. (Cont.) 
Some Electric Fishes at the Aqua- 
rium, 133-136 
Some Notes on the Curious Behavior 
of Two Gymnotid Eels from South 
America, 59-61 
White Kissing Gourami, 63, 64 
Cockroaches as food, 150 
Coelenterates, 47-58 
Color changing of fishes, 61-62 
Comb-jelly, 54, 179 
Conklin, Dr. E. G., 157, 194 
Constellationfish, five-lined, 192-193 
Constrictor constrictor, 75, 78 
Copepods, 162, 178, 179, 180, 181, 189 
Cosmetira pilosella, 54 
Cottids, 54, 56 
Cottus bubalis, 49 
Courtesies of 1934, 193-194 
Crab, 178 
horseshoe, 147 
large, 147 
Crandall, Lee S., Peafowls in the Zoo- 
logical Park, 99-120 (see Peafowls) 
Crane, Jocelyn, 92, 155, 156, 157, 159, 
190 
Crane, Jocelyn, Deep-Sea Creatures of 
Six Net Hauls, 174-181 
Crustaceans, 179 
Cryptosparas, 191 
Ctenophore, 54, 165, 188 
Cubitt, Governor and Lady, 156 
Cubomedusae, 50 
Guiarain, C5 16f., Is 
Cuvier, F., 47 
Cyanea Arctica, 51 
capillata, 50 
Cyclothones, 175 
abyssal, 175 
Cypselurus antarei, 35 
monroet, 35 


D 
Dab, 49 
Dactylometra quinquecirra, 50 
Daphnia as food, 151 
Deep-sea Creatures of Six Net Hauls, 
by Jocelyn Crane, 174-181 
relative numbers of organisms caught, 
179 
Deep-sea fish, defense ‘‘explosions” of, 
162, 169 
film of, 195 
lights of, 169 
study of, 92 
Deep-sea Fish, Three New, seen from 
Bathysphere, by William Beebe. 
190-193 
Deep-sea net haul, 159 
Deep-sea pressure gauge, 194 
Deep-sea water, blackness of, 165, 169 
Delano, William, 156, 194 
“Deutsche Seewarte,”’ 46 
Devil-fish, 187 
Devonshire marsh, Bermuda, 183 
Diatom-plant, 180-181 
Dill, Colonel Thomas and Mrs., 156 
Dinosaurs, 70 
Diplodus argenteus, 186 
Ditmars, Raymond L., The Giant Mon- 
itors of Komodo, 67-68 (see Moni- 
tors, Giant) 
Ditmars’ horned ‘“‘toad,’’ 87 
Diver, bathysphere, impressions of, 162 
adaptation of eyes to dark, 162, 165, 
169 
ID;bxom, Jbl, Cx 
Dolichopteryx, 159 
Dolphinfish, 176 
Double enders, 75, 80 
Douglas Burden Expedition, 
Island, 67 
number of specimens collected, 72 
Draco volans, 75, 88 
Dragon, bearded, 75, 89 
Chinese, 68 
flying, 75, 88 
German, 70 
gleaming-tailed serpent, 92-94, 165 
Dragon of Komodo, see Monitors, giant 
Dragonet, 56 
Dragon-fish, Melanostomiatid, 162 
rose-lighted, 174 
Drake, Vivian, 194 
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Drax, Sir Reginald and Lady, 156 
Dunn, Emmet Reid, 71-74 


E 


East London Aquarium, South Africa, 
64, 139 
Echinoderms, 179 
Echiostoma, 174 
Eels, American Fresh-water, in Ber- 
muda, by William Beebe and John 
Tee-Van, 181-183 
deep-sea, 155 
electric, 133-136 
European, 181, 1838 
green moray, 159 
gymnotid, 59-61 
thread, 175 
larva of, 176 
Eels, eggs and young, 91-92 
eggs, motion picture record of de- 
velopment of, 155, 195 
larvae of, 178 
migration of, 181, 183 
Eggs, fish, collecting, 91 
hatching, 91 
Eland, Derby, protection of, 28 
Electrophorus electricus, 133-135 
Elephant, protection of, 28 
Emde, J. F., 128 
Epinephelus guttatus (Linnaeus), 1438 
Eriocheir, 147 
Eucinostomus californiensis, 186 
Eupomacentrus leucostictus, 186 
Exocoetus (Halocypselus), 35 
Exonautes rondoletti, 37 


F 
Fabricius, Otho, 49 
Faraday, Michael, 134 
“Fauna Groenlandica,’’ 49 
Featherback, 145 
Feeding Aquatic Animals, by C. W. 
Coates, 147-150 
Feeding Young Fishes, by R. F. 
Nigrelli, 151-152 
Field Book of the Shore Fishes of Ber- 
muda, 91, 92, 182 
Firola, 189 
Wigla, Cy dog BO, BY, BY, Des 
Fish, Tailless, The Ultimate in, by C. 
M. Breder, Jr., 141-145 
injuries of, 141, 148, 145 
locomotion, 143 
motion picture of, 143 
regeneration, 1438, 145 
Fishermen, native. payment of, 141 
Fishes, African, 64, 137 
air-breathing, adaptation of, 70 
Amazon, 64 
angel-, 93 
electric. 183-136 
flying (see Flying fishes) 
tropical, 183 
viability of, 155, 183-187 
Hehe: in deep-sea net hauls, 159, 174- 
81 
Fishes near Bermuda, number of spe- 
cies, 92 
Fish-hydroid, 47 
Fish-trading with South Africa, by 
Charles Haskins Townsend, 136-141 
Five Fingers, 139 
Five Hundred Fathoms Down, by Wil- 
liam Beebe, 157-169 
Flatfishes, 49 
Fletcher, Mr. and Mrs. Hal, 156 
Flies, crane, 195 
horse, 195 
Flies of Kartabo, by William Beebe, 195 
Flounder, 57, 58 
Flying fishes, 32-39 
barbels, 35, 37 
collecting, 33, 35 
flight, 32, 33 
four-winged, 37-38 
nests and eggs, 37-39 
two-winged, 35 
Flynn, Mr. and Mrs. M. B., 156 
Foraminifera, 177 
Forbes, Dr. A., 31 
Frick, Childs, 193 
Mr. and Mrs. Childs, 156 
Friez, Julien P., Company, 193 
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Frog, clawed, 137 

Frogs of East Indies, 72 
Froth nests, 128 

Fundulus bermudae, 188 
Fungus on fish fins, 185, 186 
Furness Line, 194 


G 
Galliformes, 99-101 
Gambusia holbrooki, 183 
Game reserves, 27, 28 
Gammarus, 151 
Gatun Lake, 39 
Geckos, 75, 80 
ringed, 75 
Gekkonidae, 75, 80 
General Electric Company, 95, 193 
Gerrhonotus multicarinatus, 75, 838 
Geske, E. J., 155 
Ghostfish, long-finned, 159 
Giant monitors, see Monitors, giant 
Gibbs, Mr. and Mrs. John S., Jr., 156 
Giraffe, protection of, 28 
Gladisfen (tug), 95, 157, 159, 162, 195 
Glass fish, 139 
Gnu, white-tailed, protection of, 28 
“Goanas,”’ distribution of, map, 74 
Goat, 3-9, 19 
domestic, 5, 19 
list of species, 19 
mountain, 9, 17, 21 
Persian wild, 19 
Rocky mountain, 21 
Gobies, 49, 55, 187 
erested, 187 
sheepshead, 187 
translucent, 187 
Gobius minutus, 49 
Gonionemus murbachii, 51, 53 
Goral, 9, 21 
brown Himalayan, 21 
gray Himalayan, 21 
Korean, 21 
long-tailed, 21 
Sze-chuan, 21 
Gorilla, protection of, 28 
Gothenburg, Sweden, Marine Museum, 
147 
Gourami, white kissing, 63-64 
Gray, Dr. J., 143 
Green fishes, 139 
Greenwood, T. S., 31 
Gregory, William King, Whence Came 
the ‘‘Dragons of Komodo’’? 68-74 
family tree of lizards, 80-81 
provides exhibition of Idiacanthus, 94 
Griem, Karl, 59, 61 
Griswold, Lawrence T. K., 67 
Griswold-Harkness Expedition, 67 
Grosvenor, Dr. Gilbert, 157, 1938 
Groupers, 141 
Grunt. blue-striped, 186 
Gruvel, Dr., 27 
Gudger, E. W., Coelenterates as Ene- 
mies of Fishes, II. 47-58 
Guppy, 1838, 184, 185 
viability diagram, 184 
Gymnorhamphichthys hypostomus Ellis, 
59-61 
Gymnothorax funebris Ranzani, 1438 
Gymnotus carapo, 145 


H 
Haemulon sciurus, 186 
Half-beaks, 35 
“Half Mile Down;’’ (book) by William 
Beebe, 155 
Hargitt, C. W., 49. 51, 53, 58 
Harkness, William H., 67 
Hartebeest, bubal, protection of, 28 
Hartley, Robert, 184, 195 
Hatchet-fish, silver, 181 
Helodermatidae, 75, 81 
Helostoma temmincki Cuvier and Val- 
enciennes, 63-64 

Hemitragus hylocrius, 19 

jayakari, 19 

jemlahicus, 19 
Hemming, Francis, 27 
Herbivores, 74 
Herrick, Newbold L., 1938 
Herring, 55 
Heteropod, 189 
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Hind, red, tailless, 143-145 
Hippopotamus, pigmy, protection of, 28 
Histrio gibba, 187 
Hollister, Gloria, 92, 155, 156, 157, 190 
Hollister, Gloria, Salt and Fresh-water 
Viability of Fish, 183-187 
and William Beebe, Telephone Notes 
from Dive Thirty-two, 188-189 
Horn, rhino, illegal traffic in, 28 
value of, 28 
Howland, Silas W., 193 
Hudson River, tide influence in, 123 
Hydra, 47 
Hydrichthys, 47 
Ibex, 3, 5 
Abyssinian, 19 
protection of, 28 
Alpine, 19 
Altai, 19 
Arabian, 19 
Asiatic, 19 
Himalayan, 19 
Nubian, 19 
Sinaitic, 19 
Spanish, 19 
Tien Shan, 19 


I 


Ichthyophagous aequorea, 53 

Idiacanthus, 94, 165 
fasciola, 92-94 

Iguana, rhinoceros, 75, 86 

Iguanidae, 75, 81, 88 

Indian superstition about fish, 59 

Insects as food, 150 

Iridio bivittata, 187 

Isospondyl tail studies, 155 

Ivory, illegal traffic in, 28 
value of, 28 

Izard, 19 


J 


Jellyfishes as Fish-eaters, by E. W. 
Gudger, 47-58 
Jumping-fish, 136-137 


K 

Kabara-goya, 68 
Killiefishes, 149 
Knifefish, 145 
Komodo, Giant Monitors of, 75, 80 

by Raymond L. Ditmars, 67-68 

by William King Gregory, 68-74 
Komodo Island, Dutch East Indies, 67 
Kuiper, Dr., 63, 128 


L 
Labridae, 147 
Labrisomus nuchipinnis, 187 
Labrus, 54 
ossifragus, 147 
Labyrinth fishes, 64 
Lacerta agilis, 77 
wiridis, 15, 17 
Lacertidae, 75, 80 
Ladak sha, 17 
Lampadena, 165, 189 
Lamprotoxus, 162 
Lanier, R. W., 128 
Lanternfish, 165, 175, 181 
Lebistes reticulatus, 183 
Lebour, Dr. Marie, 48, 49, 58, 58 
Leister, Claude W., Wild Sheep, Goats 
and Rock Antelopes, 3-26 
Lemur, Madagascar, protection of, 28 
Lepadogasters, 538, 54 
Leptocephalids, 181 
Leptocephalus of eel, 92 
Lesser Sunda Islands, 73, 74 
Linuche unguiculata, 56 
Liriope scutigera, 50 
Lizards, 137 
desert, scales of, 85 
“dragon,”’ 67-74, 75, 80 
family tree, 80-81 
green, 75, 77 
alligator, 75, 83 
Mexican beaded, 75, 82 
Moloch, 75, 87 
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Lobster, 176, 178 

London Conference for the Protection 
of African Fauna and Flora, 193838, 
by J. C. Phillips, 27-28 

Long, John, 159, 193 

Long Island Sound, tide, 126 

Lophogobius cyprinoides, 187 

glaucofraenum, 187 

Loricariates, 149 

Luciocephalus, 128 

Lunel, 48 

Lungfish, African, 64, 139, 145 


M 


McCrady, John, 50 

Macropodus opercularis, 64 

Maguire, Paul S., chief officer, 64, 137 
Mallinckrodt, Edward W., Jr., 193 
Malopterurus electricus, 135-136 

‘““Man tschiogaa,”’ 59 
Marchienne, Baron de Cartier de, 27 


Marine museum, Gothenburg, Sweden, 
147 
Markhor, 5, 9 
Astor, 9, 19 


Suleman, 9, 19 
Marshall, Charles A., 193 
Mayer, A. G., 57 
Medusae, 47-58 
“Medusa campanella,’’ 48 
Medusa cymbaloidea, 48 
““Medusa hemisphaerica,’’ 48 
Medusa phosphorea, 50 
Melanocetus, 175 
Melanophores, 61-62 
Melanostomiatid, 189 
Melanostomiatidae, 190 
Merriam, C. Hart, 145 
Meteorological Station, Bermuda, 195 
Metopoceras cornutus, 75, 86 
Meyer, Hon. William E., 195 
Miller, Danforth, 193 
Mills, Ogden, 193 
Minnows, cyprinodont, 183, 184 
mangrove, 183 
Mitchell, Sidney A., 193 
Mollusks, 179 
Molly, black, 183 
Moloch horridus, 75, 87 
Monitors, 75, 80 
Ceylonese, 79 
desert, 68 
distribution of, map, 74 
Indian, 68 
Monitors, Giant, of Komodo, 75, 80 
by Raymond L. Ditmars, 67-68 
by William King Gregory, 68-74 
Monocle (glass-bottomed boat), 156 
Monsters, Gila, 75, 81, 82 
Moorehead, Commander, 195 
Moray, blackish, 182 
green, 1438 
Morrison, Commander and Mrs., 156 
Mosasaurs, development of, 70, 80-81 
Moufion, 17 
Mountain goat, 9, 17, 21 
Mountain sheep, Barbary, 17 
black, 19 
blue, 17 
Fannin, 19 
Rocky, 17 
white, 19 
Mudspringer, 64, 
Mueller, Otto, 48 
Mugil curema, 186 
Mullet, mangrove, 183 
salt water, 186 
Muskallunge eggs, 151 
Myctophids, 175, 189 
Myers, Dr. G. S., 128, 130 


N 

Nanni, Dr., 139 

National Collection of Heads and 
Horns, specimens, 3 

National Geographic Magazine, 155, 
162, 193 

National Geographic Society, 94, 157, 
159, 190 

National Geographic Society—William 
Beebe Expedition, 95-96, 157-169, 
190-195 

National parks, 28 


136-137 
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National Zoological Park, Washington, 
IDE Go, 7 
Nature reserves, 28 
Nemorhaedus caudatus, 21 
goral, 21 
ariseus, 21 
hodgsoni, 21 
raddeanus, 21 
Nerophis lumbriciformis, 49 
New Nonsuch laboratory, Bermuda, 91, 
955) 56, lag 
New York Aquarium, 32, 39, 147, 184 
bettas in, 128 
new reservoir for, 58 
specimens of tailless fish, 1438 
tide-recording apparatus, 123-126 
white kissing gourami in, 63-64 
Newfoundland Seal Fishery, by Charles 
Haskins Townsend, 145, 147 
INMElNOIs, dic “Who, a, él, a4ls 
Nigrelli, Ross F., Black Tail of Trout 
and Salmon, 61-62 
Feeding Young Fishes, 
North Rock, Bermuda, 159 
Notopterus afer, 145 
Nyala, protection of, 28 
mountain, protection of, 28 


O 
Obelia geniculata, 54 
Octopus, 141 
Oelrichs, Mr. and Mrs. Herman, 156 
Okapi, protection of, 28 
Olsen, A., 147 
Omosudis, 181 
Onslow, Lord, 27 
Oostethus lineatus, 39 
Ophidia, 75, 80 
Ophisaurus apodus, 75, 84 
ventralis, 84 
Oral incubation, 128, 130 
Oreamnos americanus americanus, 21 
americanus columbiae, 21 
americanus kennedyi, 21 
americanus missoulae, 21 
Ostergren, H., 147 
Ostracods, 177 
Ouwens, P. A., 67 
Overboard light used in collecting fish, 
BO, a 
Ovis ammon ammon, 17 
ammon hodgsoni, 17 
ammon littledalei, 17 
ammon mongolica, 17 
ammon poli, 9, 17 
aries, 17 
canadensis, 9 
canadensis borealis, 17 
canadensis canadensis, 17 
canadensis nelsoni, 17 
canadensis nivicola, 17 
canadensis texiana, 17 
dalli, 9, 19 
dalli dalli, 19 
dalli fannini, 19 
dalli kenaiensis, 19 
dalli stonei, 9, 19 
musimon, 17 
orientalis erskinei, 17 
orientalis gmelini, 17 
orientalis orientalis, 17 
vignet cycloceros, 17 
vignet punjabiensis, 17 
vignet vignei, 17 
Oxporhamphus (Evolantia) microp- 
terus, 35 


151-152 


P 


Panama Canal, tides, 126 
Panamanian creek fish, 141 
Pan-American. Airways transport fish, 


Pantodon buchholtzi, 150 
Paradise fish, 64 
Rare, A. EK. 3h 
Problems of the Sargasso Sea, 39-46 
Parrot-fish, 91 
Pavo cristatus, 99, 101 
muticus, 99, 101 
muticus speciferus, 99 
Pavoninae, 99 
Peafowls in the Zoological Park, pho- 
tographs with introduction by Lee 
S. Crandall, 99-120 
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Pearl roach, 141, 1438 
Pelagic fishes, 37, 38 
squids, 35 

Penguins, blackfooted, 64, 139 

Perch, climbing, 139 

Perinchief, W. R., 195 

Periophthalmus koelreuteri, 64, 137 

Rerkinsa tin wire aol: 

Peters, James L., 99 

Phasianidae, 99 

Phasianinae, 99 

Phialidium, 54-55, 58 

Phillips, J. C., London Conference for 
the Protection of African Fauna 
and Flora, 1933, 27-28 

Photonectes, 175 

Photophores of constellationfish, 192 

Phrynosoma cornutum, 75 

Piabucina festae, 141, 143 

Pipe-fish, 39, 55, 56, 152 

Piranhas, feeding of, 149 

Pirareu, 64 

Placentals, 74 

Plankton, 48, 55, 56, 57, 151, 169, 176, 
180, 189 

Plant life of deep sea, 169, 180 

Pleurobrachia, 57 

Plymouth, England, Marine Biological 
Laboratory, 48, 49 

Pollack, 49 

Polypodium, 47 

Pompano, tailless, 1438, 145 

Porgy, African, 141 

Portuguese men-o’-war, 177 

Powerful (ship), 195 

Prawn, 176 

Protopterus aetheopicus, 145 

annectens, 64 

Pseudois nahoor, 17 

Pterois volitans, 64, 139 

Pteropod ooze, 177 

Pteropoas, 177 

Puffer, 159 

Pythons, 78 


R 


Radiolarians, 177, 179 
Ramsey, William, 96, 156, 157, 159, 184, 
193 

Ramsperger, A., 128 

Rathkea octopunctata, 55 

Ray, electric, 136 

Read, William A., 193 

Ready (barge), 157, 162, 190, 195 

Reptiles, early, 70, 80-81 

Rhino horn, 28 

Rhinoceros, black, protection of, 28 
white, protection of, 28 

Richard, Auguste, 193 

Ricker, Maurice, 194 

Rickwood, Mr., 195 

Rivulus brunneus, 39 

Roebling, J. A., 194 

Rotterdam Aquarium, 63, 128 

Round-mouths, 175 
pallid, 175 

Ruffat, M., 27 

Rupicapra rupicapra asiatica, 19 
rupicapra caucasica, 19 
rupicapra ornata, 19 
rupicapra parva, 19 
rupicapra pyrenaica, 19 
rupicapra tragus, 19 

Rupicaprinae, 9, 17, 19-21 


S 
Sachs, Carl, 1338 
Sailfin, pallid, 190-191 
St. Davids Island, Bermuda, 183 
St. Helena Island, 139, 141 
Salariichthys textilis, 187 
Salmo trideus, 62 
Salmon in New York Aquarium, 61-62 
Salmon, migration of, 183 
San Francisco Aquarium Society, 128 
supplies brine shrimp eggs, 387, 151, 
152 
Sand-eels, 49, 53, 55, 56, 57, 58 
Sand skink, 75, 76 
Saphenia gracilis, 55-56 
Sapphirina, 162 
Sargasso myriocistum, 38 


New York Zoological Society 


Sargasso Sea, 31-39 
Problems of the, by A. E. Parr; 
39-46 
Sargasso weed, 31, 37, 38, 39-46 
Sargassum natans, 38, 45 
fluitans, 45 
Satterlee, Herbert L., 198, 194 
Scalare, blue, 149 
silver, 149 
Scardinius erythopthalmus, 141 
Schiff, Mr. and Mrs. John M., 156 
Schmidt,. Johannes, 181 
Scimiter-mouths, 159 
Scincidae, 75, 80 
Scincus scincus, 75, 76 
Sea-dragons, 162 
gleaming-tailed, 165 
Sea-horse, 151, 152 
Sea lions, Pacific, 147 
Sea-scorpions, 49, 55, 56 
Seals, Newfoundland, 145, 147 
Sears, H., 31 
Sergeant majors, 93, 186 
Sea-weed, see Sargasso weed 
Serow, 9, 21 
Formosan, 21 
Japanese, 21 
West China, 21 
white maned, 21 
Serpent dragon, gleaming-tailed, 92-94, 


165 
“Shad,” 186 
Shark, 159 


Sheep, Barbary mountain, 3, 17 
black mountain, 19 
blue mountain, 17 
domestic, 5, 17 
Dorset, 5 
Fannin mountain, 19 
red, Armenian, 17 
red, Cyprian, 17 
red, Persian, 17 
Rocky mountain, 17 
white mountain, 19 
wild, 3-9 
list of species, 17-18 
Shells, Peridean, 179 
Shrimp, brine, eggs of, as food, 37, 151, 
by, 
deep-sea ‘“‘explosions”’ of, 162, 169 
luminous, 188 
red, 176 
transformation of, 176 
Shrimp in stomach of eel, 175 
Siamese fighting fish, 126, 128, 130 
Siebe, Gorman, 194 
Simmons, tragedy, 96 
Siphonophores, 177, 179, 189 
Skink (launch), 156, 159, 194 
Skinks, 75, 80 
sand, 75, 76 
stump-tailed, 75, 76 
Skinner, A. P., 195 
Slabber, Martinus, 48, 58 
Slippery dicks, 938, 187 
Slow worms, 75, 81 
Smith, L. R., 194 
Snails, flying, 177 
Snake-gods, temples of, 70 
Snakes, 75, 80 
European glass, 75, 84 
grass, 77 
poisonous, 68 
Snakes of East Indies, 72 
Society for the Preservation of the 
Fauna of the Empire, 145 
Soerabaja Zoological Gardens, Java, 67 
Soles, 55 
Solomon, owner of peafowl, 99 
Spallanzani, Abbe, 48, 50 
Speed, Mr. and Mrs. Keats, 156 
Sphaerichthys, 128 
Spheniscus demersus, 64 
“Spirals”? in fish, 185-186 
Sprat, 55 
Spurling, Sir Stanley and Lady, 156 
Squids, 35, 176 
smoke-sereen, 162 
Stag, Barbary, protection of, 28 
“Staggers”’ in fish, 62 
Steenstrupia rubra, 56 
Steinbok, 19 
Steinhart Aquarium, San Francisco, 37, 
U2, sil, Ile 


[VoL. XXXVII 


Stenarchus albifrons (Linnaeus), 59-61 

Stillman, E. A., 193 : 

Stop-microcamera, 96 

Stop motion picture camera, 155, 194 

Stratten, Mr. and Mrs. John, 156 

Streblidae, 195 

Sturgeon, 47 

Stylopthalmus 92, 165 

Sunderland, S. S., 1938 

Swanson, George, 96, 155, 193 

Sweden, A Collection of Fishes from, 
by Charles Haskins Townsend, 147 

Swope, Gerard, 95, 1938 

Sylvester, Captain Jimmie, 157, 195 

Systellaspis, 176 


ae 


Tabanidae, 195 
Tahr, Arabian, 19 
Himalayan, 19 
Nilghiri, 19 
Tail skeletons of fish, 92 
Tailless fish, 141-145 
Tails, zone, 75, 81 
Wayisin, @), Val 
golden, 21 
Sze-chuan, 21 
White’s, 21 
Tamoya haplonema, 57 
Tarentula annularis, 75 
Tarpon, 141, 143 
Taylor, Irving, 193 
Tee-van, John, The 
19384, 171-173 
and William Beebe, American Fresh- 
water Eels in Bermuda, 181-183 
Teeth, illuminated, of deep-sea fish, 162 
Tegu, black, 75, 77 
Telephone Notes from Dive Thirty-two, 
by Gloria Hollister and William 
Beebe, 188-189 
Terapon, 139 
Thallasomma bifasciatum, 187 
Thompson, D’Arcy W., 48. 
Tide, The, by Charles Haskins Town- 
send, 123-126 
Tide-gauge, 123 
Tide-tables, 123 
Tima formosa, 57, 58 
Tipulidae, 195 
“Toad,” horned, 75, 87 
Torpedo, electric, 136, 139 
“Tovira cavallo,’’ 59 
Townsend, Charles Haskins, A Collec- 
tion of Fishes from Sweden, 147 
Fish-trading with South Africa, 136- 
141 
The Newfoundland Seal Fishery, 145, 
147 
The Tide, 123-126 
Trachinotus carolinus, 143 
falcatus, 143 
Trachysaurus rugosus, 75, 76 
Transportation of fishes, 137 
by air, 58 
Tropical Research Department, Activi- 


Bathysphere of 


ties of, 1934, by William Beebe, 
155-156 

Recent Activities in, by William 
Beebe, 91-96 

staff of, 157 

Twentieth Expedition, 157-169, 184, 
190-193 


Trout in New York Aquarium, 61-62 
Tubifex worms, 61 
Tunicates, 179 
Tupinambis nigropunctatus, 75, 77 
Tur, East Caucasian, 19 
Pallas’, 19 
West Caucasian, 19 
Turris pileata, 56 
Turret-medusa, 56 


U 
Osbsieln, Ise, Ay 
U. S. Coast Survey, tide-gauges, 123 
U. S. National Museum, 128 
Urial (Ladak sha), 17 
Urial, Afghan, 17 
Punjab, 17 


1934] 


V 
Van Straelen, Dr., 27 
Van Tienhoven, Dr., 27 
Varanidae, 75, 80 
distribution of, map, 74 
Varanus komodoensis, 67-74, 75, 80 
niloticus, 137 
(Megalania) priscus (Owen), 71 
salvator, 68 
Vertebrates, origin, 70 
Viability of Fish, Salt and Fresh- 
water, by Gloria Hollister, 183-187 
Vida, A. M., 64, 137-141, 149 
Vitamins experiment with fish larvae, 


Ww 
Water, Hon. C. te, 27 
Watson-Stillman Company, 95, 1938 
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Wauchope, Capt. George M., 64, 137 
Whalen, Grover, 156 
Whitefish, 151 
Wickersham, C. W., 193 
Whitings, 54, 56 
Wild Life Protection, American Com- 
mittee for International, 28 
Wild sheep, 3-9 
hair, 5 
horns, 5, 9 
list of species, 17-18 
Woods Hole, 49, 50, 51, 53 
Woods Hole Oceanographic Institution, 
second joint West Indian expedi- 
tion, 31-39 
Worm-pipefish, 49 
Worms, as food, 150 
segmented, 179 
tubifex, 151 
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Wrasses, 54, 55, 147, 187 
bergall, 147 
red, 147 
tautog, 147 


Y 


Yerkes, R. M., 53 
Young, Owen D., 95 
Young, Roland, 156 
Yurka, Blanche, 156 


Z 


Zebra, mountain, protection of, 28 
Zebra fish, 64, 139, 141, 149 
Zedda, Dr. Tullio, 27 

Zone tails, 75, 81 

Zonuridae, 75, 81 

Zonurus giganteus, 75, 85 
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ILLUSTRATIONS 


Aard-vark, 107 
Albemarle Island, abandoned camp on, 9 
‘Alice,’’ the Indian elephant, 90 
Alligator, Carolina, 90 
Amblyrhynchus cristatus, basking, 16 
head, 22 
Anableps, 127 
Animal Hospital, New York Zoological 
Park, 74 
cages, 77, 80 
diagnosis laboratory, 79 
kitchen, 77 
operating room, 79 
pathological collection, 78 
pharmacy, 76 
vaporizer, 82 
see also Artificial sunlight, casso- 
wary, chimpanzee, cockatoo, mon- 
key, porcupine, sea-lion, stork, 
shoe-bill, x-ray. 
Anteater, 220 
Arcturus (ship), 191 
trawling, 191 
Argali, Littledale’s, head, 61 
Marco Polo, head, 60 
Siberian, skull and horns, 45 
“Artificial sunlight” in Animal Hospi- 
tal, 83 
“Artificial sunlight’? in Aquarium, 114 
Assyrian sculpture showing lateral line 
of fishes, 135 
Attracting fish with ultra-violet light, 
194 
B 


“Baldy,’’ the grizzly bear, 92 
Bat, large spear-nosed, walking, 29 
meat-eating, hanging in cage, 214 
showing huge ears, 215 
vampire, 29 
Bats, fruit-eating, colony of, 217 
Bear, bald-faced grizzly, 92 
Kadiak brown, 92 
polar, enjoying plunge, 91 
pov er Lake basin, Kankakee marsh, 
Beavers captured, 221 


Beebe, William, holding shearwater, 188 
Bermuda coastline, 186 
Birds of Paradise, 146-159 

Count Salvadori’s, 154 

Emperor of Germany’s, 155 

greater, 154 

greater six-plumed, 158 

Lawes’s six-plumed, cock, 158 

hen, 158 

lesser, 146, 154 

lesser, superb, pair, 159 

long-tailed, 151 

Lord Rothschild’s gorgetted, 152 

red, 155 

twelve-wired, 150 
Birds of Paradise, smuggled skins, 181 
Bison, American, head, 56 


horns, 40 
European, head, 56 
Bitterling, female, showing ovipositor, 
119 


“Buddy,” examination of, in hospital, 
81 
Buffalo, American, head, 56 
horns, 40 
Cape, head, 57 
Congo (dwarf), head, 57 
Bullfrog, 105 
Bushmaster, coiled, 30 
in foliage, 224 


C 


Cahow, Bermuda, 188 
fossil, semi-fossil and recent bones, 
190 
Caribou, Grant, head, 65 
Osborn, head, 65 
Cassowary, stomach contents of, 84 
Catfish and eggs, 117 
Ceiba tree, with bees and bats, 216 
Chelonia agassizii, 14 
egg, 18 
Chimpanzee, examination of, in hospi- 
tal, 81 
Cobra, operation on eye-caps, 179 
spectacled, 163 
water, 162 


iil 


Cockatoo, sulphur-crested, in hospital, 
8 
Colossochelys atlas, 6 
Conolophus subcristatus, head, 22 
Coracopsis nigra, 32 
Crab, horseshoe, normal, 172 
with forked tail, 172 


D 


Decoys, wooden, 168 

Deer, Malay sambar, 93 
round-horned, antlers, 42 
Schomburgk’s, head, 63 

Department _of Tropical Research, New 

Nonsuch laboratory, 196 

Desmodus rotundus, 29 

Dromicus hoodensis, 2 

Ducks, wild, feeding in sanctuary, 167 
viene New York Zoological Park, 

Dunean Island, lava hill, 10 


E 


Eagle, golden, held by keeper, 222 
placed in bag, 222 
wrapped for examination of head, 2238 
Elephant, African, Tjader head of, 
hoisting, 49 
Indian (‘‘Alice’’), 90 
pigmy, treating injured foot of, 87 
Elephant tusks, 54 
Elk, American, in New York Zoological 
Park, cover, No. 2 
Elritze, 116 
Eye stalks of deep-sea fishes, 128 


F 


Feeding codfish to ‘‘Pee-uk,” 176 
Fins, pectoral, enlargement stages, 132 
“Flip,” baby walrus, 177 
Forked tail of horseshoe crab, 172 
Four-eyed fish, 127 
Frog, Brazilian horned, 104 

common tree, 103 

South American, 106 


(Von, Xx IT] 


G 


Galapagos Islands, map, 4 
Garretson, Martin S., in his office, 52 
Gavial, Borneo, cover, No. 3 
Gecko, Chatham Island, 21 
egg, 18 
Gemiindina stirtzi, fossil, 131 
Gladisfen (tug), 192 
Goldfish, lateral lines, 136 
Goose, cereopsis, 96 


H 


Heads and Horns Museum, New York 

Zoological Park, 38 
tablets in Building, 51 

Hemigrammus, showing lateral line, 136 

Heraldic design with lateral line, 135 

“Herman the Ermine,’ moulting 
changes, 26 

Hippopotamuses, pigmy, 93 _ 

Horns, American bison, series of, 40 

Ibex, Asiatic, head, 59 


ih 
Iguana, land, egg of, 18 
head of, 22 
male, 22 


sea, Webb Cove, Albemarle Island, 
cover, No. 1 
basking, 16 
head of, 22 
swimming, 15 
watching cameraman, 16 
Iguana Cove mountain, 7 
Indefatigable Island, vegetation, 11 
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“Jimmy” the shoe-bill stork, treated for 
wound, 85 


K 


Kankakee marsh, boat-load of ducks, 199 
boat shed, 199 
boating, 198 
breeding place for waterfowl, 212 
“Cameron development,” 211 
drainage ditches, 207 
dredges in, 204 
duck hunter’s camp, 201 
English Lake district, 208 
- fishing, 197 
fur-hunters’ camps, 201 
haul of wood, 200 
Jasper County area, 208, 210 
map, 206 
Kanbekee River, bridge near Hebron, 
0) ‘ 
in spring, 202 
old channel, 208 
vistas, 202 
Kensico Reservoir, Valhalla dam, 140 
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Lachesis muta, 30 
Lateral line of fishes, 134, 135, 136 
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Lechwe, African, head, 62 
Lizard, lava, male, 21 
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Mackay, Clarence H., Collection, tem- 
porary display, 50 
Malpelo Island, 6 
Mammoth, Siberian, tusk, 55 
Manucode, blue, 158 
James’s horned, 158 
‘““Mapipire z’ Anana,” 30 
Monk-fish, 132 
Monkey in hospital, 83 
Moose, Alaska, head, 64 
Mustela noveboracensis, 26 


N 


Narborough Island, crater in eruption, 


National Collection of Heads and Horns 
in Administration Building, 47 
New Guinea, outline map, 148 
New Nonsuch laboratory, Bermuda, 196 
New York Aquarium, 110 
laboratory, 115 
measuring fishes in, 113 
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Oaxaca at anchor, 5 
landing, Malpelo Island, 6 
Oil-hunters’ camp, Albemarle Island, 
abandoned, 9 


Pp 


Parrot, lesser Vasa, 32 

“Pee-uk,’’ the baby walrus, 174 

Peeper, spring, whistling, 102 

Pelamis platurus, 2 

Pelicans, European, pair, 97 

Periophthalmus koelreuteri Pallas, 126 

Phoxinus laevis, 116 

Phyllodactylus tuberculosus, 21 

egg, 18 

“Pineapple snake,’’ 30 

Plankton, 195 

ea mosaic showing lateral line, 
13 : 

poieuy we, baby, with albino mother, 
iL 


examination of, in hospital, 82 
Pteropus sleeping, 217 
Python, blood, 165 

Mexican dwarf, 164 
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Raccoons, two young, cover, No. 6 
Rays, 124 


cow-nosed, cover, No. 4, 130 
Reedbuck, Sudani, head, 62 
S 
Sanctuary for waterfowl, Alberta, Can- 


ada, 168 
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Sanctuary for wild ducks, 167 
Sawbellies on screen, 141 
Sea-lion, swabbing throat of, 84 
Seladang, Malay, head, 58 
Shark, carpet, 132 
Port Jackson, 132 
spiny-finned, 132 
Sharks, 124 
Shearwater, Audubon’s, full-grown, 188 
young, 188 
Sheep, Littledale’s mountain, head, 61 
Marco Polo, head, 60 
Rocky mountain, head, 60 
“Silver Queen,” the polar bear, 91 
Skates, 124 
Skink (launch), 192 
Skipper, mud, 126 
Snake, land, 2 
sea, yellow-bellied, 2 
Snakes, gopher, frozen, 31 
Stilts, 99 
Stork, shoe-bill, treated for wound, 8&5 
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Tagus Cove, Albemarle Island, 5 
Takin, Chinese, 48 
Testudo ephippium, 10 
giuntheri, egg, 18 
vicina, 7 
Toad, common, 103 
tree, whistling, 102 
Toadfish, 122 
Tortoise, fossil land,..6 
Galapagos, in New York Zoological 
Park, 7, 98 
giant land, climbing lava hill, 10. 
destruction of, by oil-hunters, 9 
egg of, 18 
on Iguana Cove mountain, 8 
Tropidurus delanonis, 21 


Turtle, green, egg of, 18 
nest, 14 
on sand, 14 
V 


Van Slyke apparatus, 
Aquarium, 113 
Vulture, griffon, 97 


Ww 


Waterbuck, common, head, 61 

Waterfowl flyways, maps, 169 

bale ee hl sanctuary, .Alberta, Canada, 

Weasel, New York State, ‘moulting 
changes in, 26 

Whale shark, No. I, 68 
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No. II, 69 
No. III, 70 
No. IV, 70 


fragment of tooth-band of, 71 
Wild ducks in. flight, cover, No. 5 
Wisent, head, 56 


x 
X-ray of dove’s skull, 86 
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CC 
(ver since its founding in 1895 the New York Zoological 
Society has attracted the active interest of persons who believe, 
with the founding group, that instruction and entertainment and 
important scientific achievement can go hand in hand through the 
maintenance in New York City of well-balanced collections of 
mammals, reptiles, birds and fishes from all parts of the world. 

In the Society’s work of gathering, maintaining and exhibiting 
its collections, as well as its constant efforts in behalf of conserva- 
tion of wild life everywhere, every Member shares, and through 
the privileges of Membership and the Society’s publications is ren- 


dered an accounting of the work in which he participates. 


The New York Zoological So- 
ciety invites the Membership of all 
persons who wish to lend financial 
support to the purposes for which 
the Society was founded and to co- 
operate in a tangible way toward 
the future development of the Zoo- 
logical Park and the Aquarium. 

Annual Membership in the So- 
ciety is $10, renewable annually. 
Life Membership may be obtained 
for $200. A contributor of $1,000 
becomes a Patron; $2,500 an Asso- 
ciate Founder; $5,000 a Founder; 
$10,000 a Founder in Perpetuity, 
and $25,000 a Benefactor. 

All classes of Members are en- 
titled to receive every periodical 
publication, the privileges of the 
Administration Building with its 
lounges and reception rooms and 
gallery of paintings of animals, to 
attend lectures, open meetings and 
entertainments, and to be admitted 
free to the Zoological Park and the 
Aquarium every day in the year. 

Application for Membership 
may be made on the inserted form, 
may be given to the Director of the 
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Zoological Park or the Director of 
the Aquarium, or may be mailed di- 
rectly to the Secretary, 101 Park 
Avenue, New York City, for action 
by the Executive Committee. 

The Zoological Park is open 
every day in the year from 10 
o'clock in the morning to one-half 
hour before sunset. Admission 1s 
free every day except on Mondays 
and Thursdays when an admis- 
sion fee of 25 cents is charged for 
adults and 15 cents for children 
between the ages of five and twelve. 
These days have been set aside pri- 
marily for the benefit of Members 
and their friends, who are admitted 
free on tickets issued with Mem- 
bership, so that the collections may 
be seen to the best advantage. All 
holidays are free. 

The Aquarium also is open every 
day in the year. From April 1 to 
September -30mitsw mourss are =o 
o'clock in the morning to 5 o'clock 
in the afternoon, and for the re- 
mainder of the year, from 9 o'clock 
in the morning to 4 o'clock in the 
afternoon. No admission is charged. 


The Yellow-Bellied Sea Snake (Pelamis platurus) Found in Galapagos Waters Is the Most Widely Distributed 
Salt Water Snake and Has a Broad Range in Tropic Seas. Human Deaths from Its Bite Have Been Reported. 


The Land Snake (Dromicus hoodensis) Is One of the Seven Species of Terrestrial Snakes Found Only on 
the Galapagos Islands, Although the Genus Flourishes on the South American Mainland. All Are Non- 
Venomous. (Both Watercolors by William B. Hayden) 
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An Account of the Reptiles Inhabiting the Galapagos Islands 


JosEPH R. SLEVIN 


Curator, Department of Herpetology 
California Academy of Sciences 


URING the past few years the Galapagos 
islands have become a point of particular 
interest to some of those who were fortunate 
enough to be able to visit them in private yachts 
or in other vessels chartered for the purpose. No 
doubt that most interesting and well illustrated 
volume entitled “Galapagos: World’s End,” by 
Dr. William Beebe, was the primary cause 
which started several visitors on cruises to the 
islands, although for a hundred years they had 
claimed the attention of some of the world’s most 
famous naturalists. 

The author is indebted to his friend, Captain 
G. Allan Hancock, for the privilege of making 
his second voyage to the Galapagos on board the 
steamship Oaaaca in 1927 and 1928. The first 
was made as a member of the expedition of the 


California Academy of Sciences in 1905 and 


1906. 

Situated on the Equator about 600 miles 
West of Ecuador, to which country it belongs, 
the Galapagos archipelago extends from Lati- 
tude 1° 40’ North to 1° 30° South and from 
Longitude 89° West to 92° West. Of the six 
principal islands, Albemarle, the largest of the 
group, is about 75 miles long and about 45 
miles wide at the widest part. Nine smaller 
islands and many islets, many of them mere 
rocks, make up the remainder of the archi- 
pelago. All of the islands are volcanic, the 
larger ones having mountain peaks from 1,000 
to 4,000 feet high. Many of these peaks have 


perfectly formed craters and that of Villamil 
mountain is about six miles in diameter. 

The Galapagos archipelago, although it does 
not support a reptile fauna as varied and abun- 
dant as many other parts of the globe, even the 
nearest point of the adjacent mainland, has a 
most interesting and unique one. The most 
striking reptiles are the Giant Land Tortoise, 
the first account of which we owe to Dampier 
in his “New Voyage Around the World,” pub- 
lished in 1697, and the Marine Iguana, solely 
dependent on the ocean for its food and found 
nowhere else in the world. The Galapagos Land 
Iguana, still found on some of the islands, al- 
ways attracts the attention of visitors and no 
doubt is next in point of interest. In order that 
future visitors, lacking the various and scat- 
tered works dealing with the herpetology of the 
archipelago, may enjoy the convenience of a 
general account, the present paper treats of the 
various species in turn, gives an idea of their 
distribution and habits, and discusses what has 
caused them to become rare on certain islands 
and extinct on others. | 

The writer expresses his thanks to Captain 
Hancock and to Mr. Templeton Crocker for the 
original photographs from which several of the 
illustrations have been made, and for permission 
to publish them. The colored frontispiece is 
from watercolor paintings by Mr. William B. 


Hayden. 
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“The Galapagos... A Point of Particular Interest...” 


Giant Land ‘Tortoises what is now North America, their fossil remains 

Giant Land Tortoises probably made their being found in great numbers in the Miocene 
appearance on the earth about the beginning of deposits of our Midwestern States. There is no 
the Cenozoic period, the age of mammals, and doubt that some of the extinct tortoises were 
reached their greatest stage of development in very much larger than any living today. The 
the Miocene. During the Miocene and Pliocene plaster restoration made from the fossil bones 
periods they were very widely distributed over of Testudo atlas, a tortoise found in the Lower 
the earth and were particularly abundant in Pliocene beds of the Siwalik hills in India, is in 


Tagus Cove at Albemarle Island and the Oaxaca at Anchor. Sometime During the Formation of the Galapagos 

Archipelago, an Elevation of the Ocean Bottom Appears to Have Taken Place. Here at Tagus Cove, Charac- 

teristic Cavities Made by Sea Urchins Were Found Several Hundred Feet Above Sea Level. (Photo by 
George Stone) 


the Government Museum at Melbourne, Aus- 
tralia, and measures eight feet in length. Al- 
though this may not be accurate, on account of 
the bones of several specimens being used, those 
from which it was made leave no doubt as to the 
immense size of some of these extinct tortoises. 

Besides the Galapagos archipelago, the only 
other places where Giant Land Tortoises have 
been found living are the islands off Southeast 
Africa, which include the Mascarene islands, the 
Aldabra-Madagascar group, and the Seychelles. 
All of these tortoises belong to the genus T'es- 
tudo, the same as that which inhabits the Gala- 
pagos. 

The tortoises of the African islands were 
practically exterminated some hundred years ago 
owing to the inroads made upon them by the 
early voyagers who, like those visiting the 
Galapagos, used them for food. In 1737 the 
supply of tortoises was becoming exhausted on 
the island of Mauritius. In 1761 they were be- 
ing taken off of Rodriguez and by 1770 were 


so thinned out that it became unprofitable to 
hunt them. With the exception of South Aldabra, 
which has very few tortoises left, the Galapagos 
islands now harbor the last members of the race 
in their natural or wild state. 

What caused their near disappearance is not 
known but it may be that they were unable to 
adapt themselves to the changes taking place 
on the earth and, having small brain capacity, 
were ill-fitted to withstand the onslaught of the 
more active and intelligent mammals. 

The Galapagos Tortoises—All the juvenile 
tortoises are similar in shape and it is not until 
mature individuals are placed side by side that 
the variations in the shape of the shell, which 
distinguish the several species, are noticeable. 
Ic wae Cajon IDerrcl IPowree oe wie (We iS 
Frigate Essex who first called attention to the 
fact that differences existed between the tor- 
toises of the several islands. In his “Journal of 
a Cruise Made to the Pacific Ocean’ (New 
York, 1822), Porter states: “Those of James 
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Tue INTERMEDIATE RACES 


Testudo darwint......--..---James 
chathamensis ........- Chatham 
microphyes ../-.-+---- Albemarle 

(Tagus Cove) 

(GUNDIINGID, “seo 80h oo: . Albemarle 
(Southeast) 

OLC UIUC me Cn aon nent ..... Albemarle 
(South) 

MALLACEL, ek ae Oe LNAS 


Tue DoMmMrE-sHAPED RACES 


A Giant of Long Ago—A Fossil Land Tortoise (Colossochelys 
atlas) Found in the Pleistocene Beds of the Siwalik Hills of 
Northern India. Its Shell Is 7 Feet. 4 Inches Long Over the Curve. 


Testudo porteri...... Indefatigable 


(Photo from the American Museum of Natural History) 


island appear to be a species entirely distinct 
from those of Hood and Charles islands, The 
form of the shell of the latter is elongated, 
turning up forward in the manner of a Spanish 
saddle, of a brown color and of considerable 
thickness. They are very disagreeable to the 
sight, but far superior to those of James island 
in point of fatness, and their livers are consid- 
ered the greatest delicacy. Those of James 
island are round, plump, and black as ebony, 
some of them handsome to the eye, but their 
liver is black, hard when cooked, and the flesh 
altogether not so highly esteemed as the others.” 
A study of the various species has resulted in 
their being divided into the following races: 


THE SADDLE-BACKED RACES IsLAND 
Testudo abingdoni..... ee iad aa Abingdon 
(NOMMISICE 000600006 500606 o NAIF OOROUEN 
WE CHITA csc Petes RBS Wes te Albemarle (North) 
ADM DIOWIND. 2.056008 Poe: eee ... Duncan 
SOOUCMISUS 2 500000 5 t Ghee Loo 
ACAWOMDUOIIOS 5 00 66 Sirus he Ree et .. Charles 


On the Morning of December 27, 1927. 
While the Author Was Returning from 
the Galapagos Aboard the Oaxaca, a 
Landing Was Made on Malovelo Island 
—the First Landing, As Far As the 
Records Show, Since that of the Span- 
ish Commodore Malaspina in 1789. 
(Photo by George Stone) 
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Soe 3 inetrendte 
(Cowley Mountain) 


oandenburghi 


The saddle-backed tortoises have longer necks 
and legs and the concave plastron of the males 
is much more pronounced than in the non-sad- 
dle-backed races. Another peculiarity of the 
saddle-backed races which is characteristic of 
only one other species of Galapagos tortoise, 
Testudo giintheri, one of the intermediate races 
from Southeast Albemarle, is that the adult 
males have the posterior extremity of the plas- 
tron terminating in thick, knob-like processes. 
In Testudo giintheri both the male and the fe- 
male possess these processes. In all of the races 
the adult males can readily be distinguished 
from the females by the concavity of the pos- 
terior portion of the plastron and the greater 
length of the tail. 

The general coloration of the shell and limbs 
of all of the Galapagos tortoises is black, the 
males of the saddle-backed races having the 
throat and lower jaw marked with yellow. 

Large male tortoises have been known to 
weigh more than 500 pounds. Lord Rothschild 
records a male tortoise in his collection at Tring 
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as having weighed 593 pounds, but of 
course this is an exception. A Galapagos 
tortoise taken in June, 1899, and kept at 
Riverside, California, until April, 1914, 
when it died from exposure on wet 
ground, weighed 415 pounds at the time 
of its death. In seven years it increased 
in weight from 29 to 350 pounds. The 
weight of the average sized large male is 
probably about 300 pounds. 


It is a well known fact that tortoises 
are long-lived animals, and if certain 
suppositions concerning what is known as 
Marion’s tortoise are correct, there is evi- 
dence that a tortoise lived 152 years. 
Captain Parsfield Oliver, who made a 
study of the history of the Mascarene 
islands, believes that a tortoise which 
died on the island of Mauritius in 1918 
was one of the original tortoises taken 
there in 1766 by the French explorer, 
Marion de Fresne. Lord Rothschild re- 
cords an individual, whose history he has 
traced, as “an exceedingly old animal, at 
least 300 years.” 


Habits of the Giant Land Tortoises— 
On the islands such as Albemarle and 
Indefatigable, which have mountain 
peaks some 3,000 feet high, the land tortoise 
is found more abundantly at the higher ele- 
vations (about 2,500 feet), where the fog 
hangs over the green zone and ferns, trees, 


vines, and grass grow in abundance. Dar- 
win in his ‘Journal of Researches” (New 
York, 1902) says: “Those which frequent 


the higher and damp regions eat the leaves 
of various trees, a kind of berry (called 
guayavita) which is acid and austere, and like- 
wise a pale green filamentous lichen (Usnera 
plicata), that hangs in tresses from the boughs 
of the trees.’ Villamil mountain is typical tor- 
toise country, where the open grass land has 
scattered patches of trees and bushes, with nu- 
merous puddles formed by the rains. In cer- 
tain types of country, such as at Iguana Cove 
mountain, the vegetation extends to the water's 
edge and here tortoises may be found among the 
trees and heavy growth of cactus. By constant 
traveling up and down the mountain they have 
worn trails which are easily distinguishable even 


And a Giant of These Days—A Galapagos Tortoise (Testudo 

vicina) from Albemarle Island. Thirty Years in the Zoological 

Park. It Is Probably the Largest in the United States. It 

Weighed 140 Pounds in 1904 and in Recent Years Has Not 

Added Much to Its Weight of 305 Pounds in 1929. The Shell 
Is 8 Feet, 1014 Inches Over the Curve. 


by persons inexperienced in tortoise hunting. 

The first sign to strike the eye of the hunter 
would probably be a tunnel through the un- 
derbrush. If the trail were old, or over ground 
without any partially buried lava boulders, the 
tunnel might be all that would betray the tor- 
toise. 

However, close observation generally can 
turn up fresh signs. Across or beside the tun- 
nel, vines are likely to be stretched taut or 
snapped, leaves disturbed and turned to expose 
the undersurface, or marks of toenails scratched 
in the soft earth. A fresh cactus leaf partly 
eaten shows where the tortoise has been feed- 
ing, and a clearing of fresh earth close by the 
trail is a sign that it has been resting. 

Some of the old trails that lead to waterholes 
have been used for so long that exposed lava 
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In Country of This Kind Around the Base of Iguana Cove 

Mountain on Albemarle Island, the Giant Land Tortoise May 

Be Found. Its Paths Through the Underbrush Are Full of 
Signs for the Tortoise Hunter. (Photo by R. H. Beck) 


boulders have been worn smooth and almost 
polished by the dragging shells. 

The land tortoise is fond of lying in pools of 
water, or in mudholes formed by the overflow 
of lagoons into the depressions back of the 
sand beaches. Here it may stay for hours at a 
time, or it may seek the shade of some protecting 
bush, dig out a slight hollow in the earth, and 
remain there during the heat of the day. 

There seems to be no particular time in which 
tortoises travel about feeding, but on cool and 
cloudy days they are more active, especially 
after a rain. They are strictly vegetarian, the 
fresh leaves of the cacti being particularly aé- 
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ceptable. Besides the cacti, orchilla, a 
species of lichen, forms a major portion 
of their food, especially among the tor- 
toises of Duncan island. The small ap- 
ple-like fruit of the Hippomene, found 
commonly along the South Albemarle 
coast, is eaten by the tortoises in the vi- 
cinity of Cape Rose. Practically all spe- 
cies of grasses and vines found on the 
islands are readily eaten. 


Although the land tortoise is fond of 
water and drinks great quantities when 
available, there are certain parts of the 
country where it is unable to get any 
for most of the year and it then must 
rely on the moisture from the leaves of 
the cacti and the dew on the orchilla and 
grass. It often happens during the rainy 
season that holes 
filled with water and temporary lakes are 
formed where the water does not sink too 


in the lava become 


rapidly into the porous soil, and it is 
then that the tortoise is able to drink its 
fill. . 

Again to quote Darwin, who has given 
the best account of the land tortoises ever 
written: ‘““The tortoise is very fond of 
drinking large quantities and 
wallowing in the mud. The larger 
islands alone possess springs, and these 
are always situated toward the central 
parts, and at a considerable height. The 
tortoises, therefore, which frequent the 
districts, when thirsty, are obliged to 
travel from a long distance. Hence broad and 


water, 


lower 


well-beaten paths branch off in every direction 
from the wells down to the seacoast; and the 
Spaniards, by following them up, first discov- 
When I landed at 
Chatham island, I could not imagine what ani- 
mal traveled so methodically along well-chosen 


ered the watering-places. 


tracks. Near the springs it was a curious spec- 
tacle to behold many of these huge creatures, 
one set eagerly traveling onward with out- 
stretched necks, and another set returning after 
having drunk their fill, When the tortoise ar- 
rives at the spring, quite regardless of any spec- 
tator, he buries his head in the water above his 
eyes, and greedily swallows great mouthfuls, at 
the rate of about ten in a minute. The inhabi- 
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A Picture that Speaks for Itself and Tells Why the Giant Land Tortoise Has Become Extinct, or 

Almost Extinct, on Many Islands of the Galapagos. This Is an Abandoned Oil-Hunters’ Camp on Albe- 

marle, Photographed by R. H. Beck on the Expedition of the California Academy of Sciences to the 
Galapagos in 1905-1906. 


tants say each animal stays three or four days 
in the neighborhood of the water, and then re- 
turns to the lower country; but they differed 
respecting the frequency of these visits. The ani- 
mal probably regulates them according to the 
nature of the food on which it has lived. It is, 
however, certain that tortoises can subsist even on 
those islands where there is no other water than 
what falls during a few rainy days in the year. 

“The tortoises when purposely moving toward 
any point travel by night and day, and arrive 
at their journey’s end much sooner than would 
be expected. The inhabitants, from observing 
marked individuals, consider that they travel 
a distance of about eight miles in two or three 
days. One large tortoise, which I watched, 
walked at the rate of sixty yards in ten minutes, 
that is 360 yards in an hour, or four miles a 
day, allowing a little time for it to eat on the 
road.” 

The breeding season is in March and April. 
The males become quite active at this time, and 
make a hoarse bellowing noise which can be 
heard for a distance of about 300 yards. Con- 
siderable time elapses after mating before the 
eggs are laid, some that we found in November 


being perfectly fresh. The female digs a small 
hole in the soft earth, a little more than a foot 
in width, preferably along a cattle trail or at 
the edge of some opening where the sun will 
shine upon the spot for at least part of the 
day, and deposits her eggs in two or three tiers, 
each tier separated by a layer of earth an inch 
The earth is left loose 
around the eggs, but when they are all covered 
the tortoise makes a hard crust, three or four 
inches deep, over the nest by turning about on 
the earth and packing it down by her own 
weight. The eggs are not all laid at once, but 
in two or three separate lots, judging from the 
varied development of eggs in females examined. 
Nests discovered and dug out contained from 
eight to seventeen. These are white, globular in 
shape, about the size of a billiard ball, and have 
a hard, porous shell. 

In regard to the breeding habits of the tor- 
toise, Darwin states: “During the breeding sea- 
son, when the male and female are together, the 
male utters a hoarse roar or bellowing, which, 
it is said, can be heard at the distance of more 
than a hundred yards. The female never uses 
her voice, and the male only at these times; so 


or two in thickness. 
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In Its Slow Way, the Giant Tortoise Travels Over Difficult 
Terrain. Testudo ephippium Giinther Climbing a Lava Hill on 


Duncan Island. (Photo by John Tee-Van) 
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tains of the whalers cruising about 
the islands found in the tortoises an 
excellent supply of fresh meat for 
their crews. Being easily kept on 
board ship, as they require neither 
food nor water for long periods of 
time, they furnished a constant sup- 
ply of fresh meat, no doubt helping 
in a great way to make the whaling 
industry possible when ships made 
cruises of two to three years’ dura- 
tion. Dr. C. H. Townsend in his pa- 
per, “The Galapagos Tortoises in 
Their Relation to the Whaling In- 
dustry,” (Zoologica, New York 
Zoological Society, 1925), records 
more than 10,000 tortoises taken off 
the islands between 1831 and 1868. 
These figures are taken from the log- 
books of American whalers. When 
it is considered that the logs he ex- 
amined represent only a part of the 
American whaling fleet and none of 
the British whalers, men-o’-war, or 
the buccaneers who frequented the 


fislands, it can readily be seen that the slaughter 


‘was appalling. 


that when the people hear this noise they know ; © Lieutenant J. Shillibeer, R.M., attached to 


: 
that the two are together. They were at this ' 
time (October) laying their eggs. The female, 
where the soil is sandy, deposits them together, 
and covers them up with sand; but where the 
ground is rocky she drops them indiscriminately 
in any hole; Mr. Bynoe found seven placed in a 
fissure. The egg is white and spherical; one 
which I had measured was seven inches and 
three-eighths in circumference, and therefore 
larger than a hen’s egg.” 

Causes which Led to the Extinction, or. Near 
Eatinction, of the Giant Land T ortoises—T he 
Giant Land Tortoises, from which the archi- 
pelago gets its name, (galapago being the Span- 
ish for tortoise), are all but extinct on most of 
the islands on which they have been found, and 
are extinct on some. 

Of the various causes which led to this situa- 
tion, the two most notable are the inroads made 
upon them by the whale ships of the early days, 
and later the slaughter by oil hunters. The cap- 


HMS Briton, (Sir Thomas Stains, Captain, R. 
N., Commanding), spent ten days in the Gala- 
pagos in 1813 and made the following entries 
in his journal concerning the tortoises of 
Charles, Chatham, and James islands: “Charles 
island, July 25, 1813. We found but few tor- 
toises and no water. 

“Chatham island, July 26, 1813. Here we 
were fortunate in our search for tortoises, and 
took more than a hundred, among them were 
several weighing upwards of 370 pounds. 
Amongst the grass on the isthmus, we took some 
land tortoises. One of these creatures greatly 
exceeded the others in size, and as the progress 
this species makes in growing is particularly 
slow, I am led to conclude it to have been of 
great age. From its having been taken at this 
island, the sailors whimsically bestowed on it 
the name of Lord Chatham. It soon lost its nat- 
ural shyness, became much petted among the 
crew, and latterly, was in regular attendance in 
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the galley at the hour of meals, when it partook 
of the ship’s allowance, and was fed by the men 
either out of their hands or some of their uten- 
sils, but notwithstanding, every care was taken, 
its life could not be preserved in the excessive 
cold, of a high southern latitude.” 

Of James island he said: “Land tortoises are 
found here in great abundance, whose meat being 
very fine, we found it a great relief from salt 
provisions.” 

In 1875 Commander Cookson of HMS Peterel 
reported that tortoises were extinct on Charles 
island, few survived on Chatham island, and 
that on Hood, James, and Indefatigable their 
numbers were so greatly reduced they were no 
longer hunted. He also reported them still abun- 
dant on the Southeast end of Albemarle and 
tolerably numerous at Tagus Cove, Albemarle 
island. According to the whalers’ logbooks ex- 
amined by Dr. Townsend, the last tortoises were 
taken off Charles island in 1837. 

The oil hunters next claim attention and it is 
no doubt owing to them that the tortoises were 
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all but exterminated. In the year 1835 Captain 
Fitzroy, of HMS Beagle, found a party camped 
on James island killing tortoises for the oil. In 
1902 Mr. R. H. Beck, leader of the Academy’s 
expedition of 1905-1906, found the oil hunters 
at work on Villamil mountain, southern Albe- 
marle, where they had already made such great 
inroads on the tortoises that the skeletons around 
the waterholes showed that the larger ones were 
doomed. When the writer visited this locality 
in 1905, very few large tortoises were to be 
found. The simple equipment of the oil hunter— 
a few sacks, casks, and a boiling pot—enabled 
him to move rapidly from place to place and 
the extermination of the tortoises in a particular 
locality was only a matter of days or weeks. 

We now come to the worst of the natural en- 
emies of the tortoises: wild dogs and rats. Un- 
fortunately, the early voyagers introduced dogs 
and rats onto the islands, and these animals have 
so greatly increased in numbers that they now 
present a real danger to the tortoises, the rats 
eating the young, which have just hatched from 


Galapagos Vegetation Was Made for Tortoises and Iguanas and Not for Humans. A Sample from the Neigh- 
borhood of Conway Bay, Indefatigable Island. (Photo by John Tee-Van) 
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the egg, and the dogs eating both these and fully 
grown individuals. The wild dogs have developed 
wonderfully strong jaws and, by catching hold 
of the edge of the shell, gradually bite off por- 
tions of the bone until the flesh is reached. Once 
an opening is made in the skin they literally eat 
the tortoise out of its shell. The chief sufferers 
from the dogs are the tortoises of Villamil moun- 
tain. It is encouraging, though, that when Dr. 
Townsend visited the Galapagos in 1928, on 
board the U. S. Fisheries Steamer Albatross II, 
about 180 small tortoises were taken off Villamil 
and from the immediate vicinity. These were 
brought to the United States, where they were 
distributed among various zoological gardens. A 
few were afterwards sent to Honolulu and to 
Sydney, Australia. The fact that on Villamil 
mountain there are many wild cattle, which are 
more easily killed than the tortoises, no doubt 
helps to protect the latter. It may be readily 
seen that between man and its natural enemies, 
the tortoise is hard pressed and its extinction 
sooner or later is inevitable. 

Besides those killed for food, some were 
transplanted by the early navigators to other 
islands of the Pacific, where most of them per- 
ished. Amasa Delano, in 1818, carried 300 tor- 
toises from James island to the island of Mas 
Afuera, where he landed half of them after 
having them sixty days aboard ship. Captain 
David Porter, of the Essex, carried a number to 
Rotumah island, where he distributed some 
among the chiefs and turned many others loose. 

In the “Records of the Australian Museum” 
(Sydney, April 17, 1899), Mr. Edgar R. Waite 
gives a very interesting account of one of these 
tortoises. He says: ‘“‘For particulars of the early 
history of this tortoise I am indebted to Miss 
Annie C. E. MacDonald. About the year 1866 
it was given to her father, the late Alexander 
MacDonald, by King George of Tonga, and 
was what was called a chief’s gift, that is, a 
gift supposed to pass between two great chiefs 
of equal standing. When taken to Tonga from 
Rotumah, the reptile caused a great sensation 
among the natives and was presented to Mr. 
MacDonald in recognition of his kindness to the 
King’s son when in Sydney, both father and son 
having taken a violent fancy to the well-known 
trader. 
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“The tortoise was brought to Sydney in the 
schooner Ida, one of MacDonald’s and Smith’s 
whalers. Captain Howard, who was in command 
of the vessel, had known the tortoise for fifty 
years previously on the island of Rotumah, it 
having been landed there from the Galapagos 
islands by an American whaler+ many years be- 
fore. It was, within the memory of the inhabi- 
tants, always the same size. 

“From 1866 to the end of 1896 the tortoise 
lived in Sydney, and at the latter date was re- 
moved to England, having been purchased, I 
understand, by Hon. Walter Rothschild for his 
menagerie at Tring.” 

According to the records of Lord Rothschild, 
this tortoise died in Regent’s Park, London, in 
July, 1898. 

Mr. Thomas G. Thrum, in the “Hawaiian 
Annual” for 1904, gives an account of two Giant 
Tortoises in Honolulu at that time, under the 
heading: “A Historic Tortoise or Land Turtle 
(Testudo microphyes Ginther). 

“There is cared for at Waikiki by an aged 
couple, retainers of the late Queen Dowager 
Kapiolani, a tortoise, or land turtle, of great 
age, of which the following brief history is 
gathered: 

“The subject of this sketch was brought to 
these islands by Capt. John Meek from Kahiki, 
the natives say, on his arrival at these islands. 
This means from some unknown foreign land 
about the year 1812, but in actual fact it must 
have been a number of years later. 

“Capt. Meek first touched at these islands as 
first officer of a vessel in the Northwest trade 
in 1880; then visited and sailed out of this port 
as master on trading voyages between Mexico 
and China from the year 1812, and became a 
resident of Honolulu in 1825. 

“Tt is known that he brought a number of 
horses from the coast during these early voyages, 
and report says he brought cattle also, with 
many of these land turtles, which latter, very 
likely, were brought on one of his trips from 
Mexico. These were said to have been all kept 
on the Meek premises, on King Street, and at- 
tracted the attention of the Chiefs, foreigners, 
and common people. This fact would bring it 
to not earlier than 1825. 


1Evidently a mistake for the American frigate Hssex. 
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“Upon their disposal, or distribution, this one 
was given by Captain Meek to King Kaukeouli, 
Kamehameha III. During the time the High 
Chief Paki was Chamberlain to the King, it was 
under his charge and cared for at his Aigupita 
premises, Ewa-wards of the new Young Hotel, 
on King Street. 

“After the death of the King and of Paki, 
this tortoise became the property of B. Nama- 
kaeha, first husband of the late Kapiolani, and 
was taken to his premises at Kaalaa. At Nama- 
kaeha’s death it was moved to Waikiki, where it 
has since been cared for by two old retainers 
from Paki’s time. Upon the death of Kapiolani 
a few years ago, it naturally came into the pos- 
session of her new nephew, Prince David. 

“There is another similar venerable-looking 
tortoise in Nuuanu Valley, owned by Mrs. M. 
E. Foster, which is said to have been brought 
here on a whaleship many years ago from the 
Gallipagos Islands, their natural habitat, but 
no further particulars can be gathered. These 
two are probably the only ones of their kind on 
the islands.” 

In May, 1915, Mr. Thomas Gerrard of Lon- 
don visited Honolulu and reported five tortoises 
living on the Hawaiian islands at that time. 
Two of these he secured for Lord Rothschild 
and shipped to England. The clerk of Public 
Parks at Honolulu reported that the last of the 
old tortoises in Kapiolani Park died in 1929, but 
was unable to give any information regarding 
the two remaining ones reported by Gerrard. 
I have been unable to find any trace of them 
through other sources, so it may be that they 
have since died. 

Another Giant Tortoise was reported by Mr. 
Edward W. Gifford as living on the island of 
Tonga in 1921. His letter dated January 29, 
1921, from Nukualofa gives the following infor- 
mation regarding it: 

“There is a tortoise in Nukualofa known as 
Tui Malila (King of Malila). It is the property 
of the Queen. One story has it that Captain 
Cook presented it to the ruler of Tonga; an- 
other that King George I obtained it from a 
vesse: which called in Haapai, probably in the 
first half of the last century. As Cook does not 
mention the presentation of a tortoise, I think 
the latter story is the more likely.” 
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Concerning this tortoise, Sir Joseph Carru- 
thers in his work on Captain Cook, (Captain 
James Cook, R.N.; 150 Years After. New York, 
1930), says: “Although there is no mention of 
the matter in Cook’s journals, there is, from 
Tongan sources, handed down from generation 
to generation, the tradition that Captain Cook 
left two tortoises at Haapai, one of the islands 
in the Tongan group, during one of his two 
visits there between 1774 and 1777. One of these 
still survives and is an honored guest in the 
grounds of the Royal Palace at Nukualofa, in 
the island of Tongatabu. 

“There is no doubt about the tradition, which 
was committed to writing as soon as the na- 
tives were able to do so. I received a copy of 
this from the Rev. R. Page, chairman of the 
Tongan Wesleyan Mission, in 1927, when I 
first visited the Tongan islands. I then also met 
the Prince Consort, Tungi, the grandson of the 
Chief to whom Cook gave the two tortoises. At 
the royal palace Prince Tungi showed me the 
tortoise, now partially blind and considerably 
battered as the result of bush fires (in which 
it was three times caught) and of an injury from 
a heavy limb of a tree falling on it and par- 
tially crushing its shell. Otherwise the tortoise 
was doing as well as could be expected at his 
age, possibly 200 years and certainly more than 
160 years.” 

Sir Joseph further states: ““Two tortoises were 
brought, but one died. The other, Twi Malila, 
is still alive. The name originated from the 
residence of the Twitoga, the name of which 
is Malili; and the name, “King of Malila,’”’ was 
given to the tortoise, which had free run of the 
grounds. The tortoise was cared for by the peo- 
ple, just as if it were a chief, and it went where 
it pleased in Tonga.” 

At various times in past years expeditions 
have visited the Galapagos for the purpose of 
bringing back living tortoises for zoological 
gardens, notably those of New York and Lon- 
don. In 1897 the schooner Lila and Mattie ar- 
rived in San Francisco with live tortoises to be 
shipped to London, and in 1902 the schooner 
Mary Sachs arrived with a load for the same 
destination. Another schooner, the W. S. Phelps, 
Captain Richard Nye, arrived in 1902 with a 
cargo of 37 live tortoises. One of these is still 


living in the zoological garden at San Francisco. 
Distribution and Present Status of the Gala- 


pagos Land Tortoises—Tortoises had been 
found on Abingdon, James, Duncan, Indefati- 
gable, Chatham, Hood, Charles, and Albemarle 
islands previous to the Academy’s expedition of 
1905-1906. Narborough and Jervis islands were 
then added to the list. Old eggs were dug out of 


At Left—Young Green Turtles (Chelonia agassizii) on the Sand at 


Black Beach Road on Charles Island. 


Below—A Green Turtle Nest Dug Out at Black Beach Road on 
May 15, 1932, Contained 92 Empty Egg Shells and Three Infertile 
Eggs. Tracks of Many Recently Hatched Turtles Were Found, 


Leading Toward the Water. (Photos by Toshio Asaeda) 


the ground and tortoise remains were found on 
Barrington island, but there are no records of 
living tortoises ever having been taken there. 

There are fifteen species credited to the 
archipelago. Albemarle has five, but each of 
the other tortoise islands has its own individual 
species. The status as given by Van Denburgh 
in 1914 is as follows: 


NAME IsLAND PRESENT STATUS 
LIL OSSUIIIO- OUD ROO hs oo oc oan « - Abingdon Rare 
2. (DIMUHOUDSOD 2s '3 voc ok Re sara te - Narborough Very rare 
oF (OYE MES eaaan n oate Soe aS ye ames . Albemarle (North) Fairly numerous 
A HD VOD QUTHT Roa 0 ane po eo eee . Duncan Fairly abundant 
Dk WOOUCTISUSS isin ee eG ERT Tes phe - Hood Very rare 
6. elephantopus ..... ene ee Cun ereds Clanles Extinct 
We CL ONOLN nie ca Vee WPS cet a. Poewaines Rare 
8 chathamensis ..... Sr ee ere: . Chatham Nearly extinct 


9. microphyes 
10. gintheri 


Nosy sein Pet che Site Stes, hs Albemarle (Tagus Cove) 
pid ants eaves Maen Haas . Albemarle (Southeast) 


Fairly numerous 


Abundant 


Whe OUCLILG Mee Taian peg sc Rien te Stace ae Albemarle (South) Fairly numerous 
12. WOU GCCIT coin utitns on pi Aet Soglcok es _ Jervis Werny rate 

13. DO TEC de see Lied aca hat gi ies er: . Indefatigable Not rare 

14. SAMOS? ie oe Sat ee Behe: ....Albemarle (Cowley Mt.) Rare 

1B. SPECIES Oka irre: Sagat. Wee ee barmineton Extinct 


1 Now named Testudo vandenburghi for the late Dr. John Van Denburgh. 


Of late years tortoises have been taken on 
Hood, Duncan, Indefatigable, and Albemarle 
islands. At the present time they are extremely 
rare on Hood, Abingdon, James, Jervis, Chat- 
ham, and Narborough islands, and they are cer- 


tainly extinct on Charles and Barrington. On 
the Academy’s expedition living tortoises were 
seen but not taken on Duncan, James, and 
Abingdon islands. The expedition of the Alba- 
tross II in 1928 showed them to be still abun- 
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dant on South Albemarle, and no doubt they are 
still common on Duncan island. Owing to the 
fact that Indefatigable island now has perma- 
nent inhabitants, the tortoises will probably be 
thinned out considerably. In all places except 
South Albemarle, Duncan, and possibly Inde- 
fatigable, it would take persistent hunting by a 
person familiar with their habits ever to find 
one. 


| The Sea Turtle 


The common Green Turtle (Chelonia agas- 
sizit), ranging throughout the tropical waters 
of the Pacific and reaching as far North as 
Lower California, is the marine turtle found 
commonly in the waters of the Galapagos. Al- 
though they are particularly common in some 
of the large lagoons, such as those on the north- 
ern coast of Indefatigable, and wherever there 
are fine sand beaches, as at Gardner Bay 
Hood island, they may be found anywhere 
about the archipelago from Culpepper island on 
the North to Hood island on the South. 

Habits—From the stomachs of the Green 
Turtles examined, it appears in its natural state 
to be principally a vegetarian although in cap- 
tivity it readily eats fish and meat, and partic- 
ularly is fond of the young shoots of the man- 
grove. For this reason it is usually common 
about the lagoons and coast line wherever the 
mangroves grow in abundance. It frequently 
hauls out on the sand beaches to dry off, and 
it is here the female comes 
ashore to deposit her eggs, 
the nesting season begin- 
ning about the month of 
May. The female hauls up 
just. above the high tide 
line, where she digs a mod- 
erately large hole, two or 
Umea seh Ceo,  aacl> cle 
posits from 100 to 200 eggs. 
These are white, about one 
inch in diameter, with a thin 
sheli-= Bhes turtle 
covers the eggs with sand, 
smoothing off the top of the 
nest to the beach level with 
her flippers, and leaves them 
to be hatched by the heat of 


leathery 
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the sun. The period of incubation is from six to 
eight weeks, when the turtles, breaking their 
way through the egg shell, work their way to 
the surface and make directly for the water. 
The adult turtle has few if any enemies other 
than man. Probably a shark bites off a flipper 
now and then, but the greatest mortality takes 
place among the young which are devoured by 
the larger fish, and only a very small percentage 
of those which reach the water survive. 


The Sea Iguana 

Next in point of interest to the Giant Land 
Tortoise is the Sea Iguana (Amblyrhynchus 
cristatus), the only lizard in the world solely 
dependent on the ocean for its food, and con- 
fined strictly to the Galapagos archipelago. 
Some of the large males reach a length of five 
feet and exceed the Land Iguana in size. The 
largest individuals have been found at Iguana 
Cove, Albemarle, and off the South coast of 
Indefatigable to the westward of Academy Bay. 
In 1875 Commander Cookson of HMS Peterel 
reported that the rocks about Iguana Cove were 
thickly covered with Sea Iguanas and that they 
were more numerous than at any other place. 
They were found to weigh twenty to twenty-two 
pounds, against twelve to fourteen pounds from 
other localities. 

Lieutenant Shillibeer reported Sea Iguanas 
common on Charles island under the date of J uly 


While Swimming, the Sea Iguana Keeps Its Legs Close to the Body and 
Propels Itself by an Undulating Movement of the Body and Tail. (Photo 
by George Stone) 


25, 1813. He 
“Guanas we found here 
in great abundance, and 
notwithstanding their 
disgusting appearance, 
they were eaten by 
many of the sailors, who 
esteemed them as most 
delicious food.” A sub- 


in his 


says: 


sequent 
journal shows that he 


entry 


is referring to the Sea 
Iguana. 

The Sea Iguana has 
a strongly compressed 
tail, flattened for swim- 
ming and large convex or conical shields on the 
top of the head. A dorsal crest of large, lanceo- 
late spines extends from the back of the head al- 
most to the tip of the tail. The claws are long 
and sharp, the digits compressed and united at 
the base with a rudimentary web. The eye is 
chestnut-brown, with a round, black pupil. 

During the mating season the Sea Iguanas are 
brilliantly marked with large blotches of me- 
tallic green and red, but at other seasons of 
the year the coloring is quite somber with only 
traces of dull red and green on a ground color 
of black. The smaller iguanas are a uniform 
dull black. 

Despite the fact that they are armed with 
sharp tricuspid teeth, they never offer to bite 
or .even open their mouths when picked up by 
the tail. 

Distribution—There is but one species of Sea 
Iguana and it has been found on nearly all of 


At Left—Sea Iguanas Inquisitively Watch 
the Preparations of the Cameraman. 
(Photo by George Stone) 


Below—Amblyrhynchus cristatus Enjoys 
Basking on the Lava Boulders at Con- 
way Bay, Indefatigable Island. (Photo 
by John Tee-Van) 


It is 


the islands and islets of the archipelago. 
still common or abundant on all but Chatham 


and Charles. On account of the wild dogs it 
has become very rare on the former and prob- 
ably extinct on the latter. However, it is com- 
mon on Champion and Enderby, about a mile 
off Charles, where there are no dogs. 
Habits—The Sea Iguana never wanders from 
the coast line but confines itself closely to the 
rocks along the water’s edge or to the sand 
beaches. Its food consists solely of “‘sea let- 
tuce,” an alga which it gathers off the rocks at 
low tide. When not feeding, the Sea Iguana 
generally resorts to the lava boulders where it 
may be found singly or in pairs or in colonies 
basking in the sun. In places, the rocks are 
discolored over large areas from the droppings 
of generations of iguanas at some favorite spot. 
Some herds seen on Narborough island con- 


When the tide 


tained hundreds of individuals. 
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is low the Sea Iguana crawls over exposed flats 
or swims to the outlying rocks to feed. If it 
happens to be on a rock that is swept by the 
sea, it keeps a close watch on the approaching 
swells. As the incoming sea is about to break, 
the iguana crouches close, allowing the water 
to wash completely over it; the long, sharp 
claws enable it to cling so tightly that not even a 


heavy swell will dis- 
lodge it. 

Although the Sea 
Iguana is an excel- 
lent swimmer, unless 
making its way to 
some outlying rock for food it is loath to en- 
ter the water and if thrown in will make for 
the nearest point of land and climb to safety. 
This might be on account of the great number 
of sharks in the Galapagos waters, which seem 
to be its only enemy. It swims with its 
legs folded close to the body and propels it- 
self by an undulating movement of the body 
and tail. 

The duration of the rainy season in the islands 
is rather uncertain, but it usually begins between 
January and June. About the end of the sea- 
son the Sea Iguana deposits six to eight white, 
elliptical, leathery-shelled eggs in shallow exca- 
vations in the sand, usually among the rocks 
or along the base of cliffs above the high tide 
line, and where the sun can shine upon the nest 
for at least part of the day. The period of 
incubation is not known, but very small iguanas 
have been found in December. 


The Land Iguana 
The Land Iguana differs from the Sea Igua- 


na both in form and coloration. The tail is 
rounded instead of flattened and there is no 
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trace of a web at the base of thé digits or toes. 
The head is considerably loiger, the jaws more 
powerful, and the large conical head-plates 
characteristic of the Sea Iguana are lacking. 
The general coloration of the Land Iguana 
inhabiting South Seymour, Narborough, Albe- 
marle, and Indefatigable islands is reddish 
on the body with yellow head and feet, but 
some found on South Seymour in the month of 
November had dark olive bodies instead of red. 
The iguanas of Barrington island are a uniform 
dull buff. The eye is a brilliant reddish-pink 
with a round, black pupil. As in the 
Sea Iguanas, the males can be dis- 
tinguished from the females by the 
larger size and the more pronounced 
dorsal crest. Large males reach a 
length of three and a half 
feet and have stouter bod- 
ies than the largest Sea 
Iguanas. 


A Large Male Land 
Iguana Is Even Fierc- 
er Than He Looks 
and Is Always Ready 
to Bite the Incautious 
Hand that Picks Him 
Up. (Photo by George 
Stone) 


The iguanas of the genus Enya- 
lioides, found on the adjacent main- 
land of South America, resemble those 
of the Galapagos, and the young are 
said to be indistinguishable. However, 
they differ in structural characters; 
notably the presence of abdominal 
ribs which are lacking in the Gala- 
pagos iguanas. The genus Conolophus, 
to which the Galapagos Land Iguanas 
belong, is found nowhere else. 

Distribution—Of the two kinds of 
Land Iguanas found in the archipelago, one spe- 
cies (Conolophus pallidus) is confined to Bar- 
rington island and the other (Conolophus sub- 
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Above (Left)—The Hard-Shelled Egg of the Giant Land Tortoise (Testudo giintheri). (Right) The 
Thin, Leathery-Shelled Egg of the Green Turtle (Chelonia agassizii). Natural Size. 


Below (Left)—The Leathery-Shelled Egg of a Galapagos Land Iguana (Conolophus pallidus) 
Compared with the Little, Hard-Shelled Egg of the Gecko (Phyllodactylus tuberculosus) at the 
Left. Natural Size. (Photos from California Academy of Sciences) 


cristatus) has been taken on Narborough, South 
Seymour, Albemarle and Indefatigable islands. 
The latter species is still common on South Sey- 
mour and Narborough but very rare on Albe- 
marle and Indefatigable. On Albemarle an occa- 
sional one may be met with around the base of 
Tagus Cove mountain, and on Indefatigable in 
the vicinity of Conway Bay. The Hassler expe- 
dition (1872) reported that Land Iguanas were 
common at Tagus Cove. On James island they 
are probably extinct. Some bones were found on 
the Academy’s expedition of 1905-1906, but no 
signs of living iguanas or recent burrows were 
discovered. Captain Abel de Petit-Thouars, of 
the French Frigate Venus, reported them (1836) 
numerous on James The introduction 
of dogs was the primary cause of the decline in 
numbers, although natives who killed them for 
food are partly responsible. 


island. 


Habits—On Barrington island the iguanas 
were found to be living in a colony on a plateau 
near the center of the island, the females in- 
habiting burrows in the loose soil and most of 
the males living in the rock piles encircling the 
plateau. The ground is composed of soft vol- 
canic ash in which burrows can be dug with 
ease. These are about three feet in depth and 
dug obliquely into the earth. On South Seymour 
and Narborough the iguanas are found scattered 
promiscuously about the islands, and not in a 
colony such as was found on Barrington. South 
Seymour is a low, flat island and is not to be 
taken as representative of the elevation at which 
they may be found elsewhere. On Narborough 
which, according to the South America Pilot, is 
3,720 feet high and according to the Hydro- 
graphic Office chart 4,320 feet, they range from 
sea level to the rim of the crater. 
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Great numbers of old burrows are still to be 
found on Albemarle and Indefatigable and judg- 
ing from the extent of these extinct colonies their 
numbers must have run into the hundreds and 
possibly to a thousand or more. Darwin, in his 
“Journal of Researches” (op. cit.) says of the 
colonies on James island: “I cannot give a more 
forcible proof of their numbers than by stating 
that, when we were left at James island, we 
could not for some time find a spot free from 
their burrows on which to pitch our single tent.” 

Lieutenant Shillibeer remarked that, “The 
number of guanas we saw here, can alone be 
conceived; they had regular burrows, and were 
much more plentiful than I have ever seen rab- 
bits in a preserve in this country. They are of 
a light red color, about two to three feet long, 
and when pursued, do not like those at Charles 
Island, take to the water.” 

The Land Iguana feeds on almost any sort 
of vegetation and although mostly terrestrial is 
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occasionally found climbing up the low bushes 
or trees where it can reach the flowers or the 
fruit of the cactus. 

Although awkward in their movements, they 
can cover the ground at a fair rate of speed for 
a short distance. When chased they usually 
make for a rock pile or their burrows, from 
which they can be pulled with ease by the tail. 


The female deposits her eggs in the loose 


earth, allowing the heat of the sun to hatch 


them. 
not definitely known but females taken on Bar- 


The exact time they are deposited is 


rington island late in December had seven to 
ten white, elongate, leathery-shelled eggs ready 
for extrusion. These measured three inches in 
length and an inch and three-quarters in diam- 
eter. Strange to say, recently hatched young 
have never been found. 7 

Unlike the Sea Iguana, which is very docile, 
the Land Iguana is extremely vicious. When 


held by the tail it will keep its mouth wide open 


Passing Close to Mangrove Point on Narborough Island, the Captain G. Allan Hancock Expedition Found 
One of the Minor Craters in Eruption and the Molten Lava Pouring Into the Sea Through a Subterranean 
Tunnel. (Photo by George Stone) 
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ready to grab whatever comes within reach, and 
the sharp, tricuspid teeth and powerful jaws 
enable it to inflict a severe bite. 


The Lava Lizards 


Next to the iguanas, the moderate sized Lava 
Lizards attract the attention of the visitor. 
The genus T'ropidurus, to which they belong, is 
not confined to the Galapagos but is found 
throughout a greater part of South America and 
a closely allied genus (Lzocephalus) occurs in 
both South America and the West Indies. How- 
ever, none of the species occurring on these 
islands is found elsewhere. The Lava Lizards 
of several of the islands may appear similar to 
the casual observer, but a more thorough exam- 
ination of those from Abingdon, Duncan, Bind- 
loe, and Chatham islands will at once show that 
they differ from each other and from those of 
the other islands of the archipelago, a fact 
which tends to show an early isolation of these 
particular islands. Those of Hood island have 
the largest males of any of the species, reaching 
a length of twelve or thirteen inches and differ- 
ing greatly from the females in both size and 
coloration. The males have large crests, many 
irregular black spots on the back, with much 
red on the sides and belly, while the females 
are a dull uniform olive with brick-red heads 
and throats. ‘The males of all of the species 
may be distinguished by the larger size and 
the more pronounced dorsal crest. 

The principal enemy of the Lava Lizards is 
the Galapagos Hawk, while the snakes account 
for a few. On Charles island where cats have 
been introduced, this lizard has become almost 
extinct. Only occasionally is it met with on 
the lava beds at the North end of the island. 

Distribution—Lava Lizards occur on almost 
every island and islet of the archipelago, the 
most notable exceptions being Culpepper, Wen- 
man, and Tower islands. There are several of 
the islands each having its own peculiar species, 
but no island has more than one. The following 
list of species and of the islands on which they 
occur is made from a study of the material se- 
cured on the Academy’s expedition of 1905- 
1906: 
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IsLaAND 
Tropidurus pacificus... Abingdon 
CUNCOMCHSIS: = aaa, Duncan 
habelit, 2.2 Bindloe 
OHSAS <3 5.8 oo 6 6 Chatham 
WGITHIODIS 65 6 6040 Hood 
a Gardner (near Hood) 
SECU ee Cee Charles 
“ae Gardner (near Charles) 
Champion 
Enderby 
albemarlensis..... Indefatigable 


South Seymour 
North Seymour 
Daphne 
James 
Jervis 
Cowley 
Brattle 
Albemarle 

| Narborough 

albemarlensis 
barringtonensis. . Barrington 


Habits-——On the smaller islands these lizards 
range from the shore line to the summit, but 
on the larger ones they are found more com- 
monly along the coast. They are never seen 
high up in the green zone of the mountains, 
as on Albemarle and Indefatigable, and are rare- 
ly seen above 800 or 900 feet. 

In the months of May and June females were 
seen digging holes in the sand, no doubt for 
depositing their eggs, and during this time were 
found with three to six eggs about ready for 
extrusion. These were about an inch long and, 
like the eggs of the iguana, have a soft, leathery 
shell. | 

Although these lizards are mostly terrestrial 
they at times climb into the bushes and to the 
tops of the cactus leaves to get the fresh buds. 
While a large portion of their diet is composed 
of vegetable matter, they also feed on grass- 
hoppers, flies, beetles, and other insects. 


The Geckos 
The remaining lizard of the archipelago is 
the Gecko, belonging to the widely distributed 
genus Phyllodactylus. Geckos of this genus are 
found in South America, Central America, South 
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Above—A Male Galapagos Lava Lizard (Tropidurus delanonis) on Hood Island. The Tail Has Been Broken 
Off and Has Regrown. (Photo by Toshio Asaeda) 


Below—This Species of Gecko (Phyllodactylus tuberculosus) Was Found on Chatham Island. The Vertical 
Pupil of the Eye Can Easily Be Observed in the Living Specimen, and the Picture Shows the Peculiarly 
Shaped Toes. Natural Size. (Photo from California Academy of Sciences) 


Africa, the Antilles, the United States, and 
Australia. 

The Geckos of the Galapagos can readily be 
distinguished from the Lava Lizards by their 
small size (the largest are not more than four 
inches long), by the character of the skin, 
which is very delicate and soft and covered 
with minute tubercles, and by the peculiar con- 
struction of the feet. Close examination will 
show that each digit has many transverse lamel- 
lae or thin leaf-like processes. Pressing down 
the foot on any surface forces out the air and 
minute vacua are produced by a partial retrac- 
tion, which allows the lamellae to resume their 
original position. It is thus that the Gecko is 
enabled to climb smooth and vertical surfaces 


1A second genus of Gecko (Gonatodes) has been reported 
as having been taken on Chatham island by Dr. George 
Baur, but as it has never been taken by any other collector, 
despite the fact that hundreds of Geckos have been collected 
on Chatham, other authors have suggested that it might 
have been at Guayaquil, where Dr. Baur also collected, and 
that there was a mistake in the labeling of the collections. 


or to run along the ceilings. The pupil of the 
eye is vertical, instead of round as in the Lava 
Lizards, showing that it is nocturnal in its 
habits, and it has no movable lid. The ground 
color of the Gecko is a light gray, sometimes 
with dark or black reticulations. At night, 
when these little lizards are under a bright light, 
they appear to be almost transparent. 

Although Geckos are perfectly harmless, it 
seems to be a popular belief throughout the 
world that they are extremely venomous and 
even deadly. 

Distribution—The distribution of the Gala- 
pagos Gecko is as follows: 


IsLAND 
Phyllodactylus tubercu- 

TORTS sce SCL Aa es Chatham 
Dodoo cob oo OLOIMans onan 
barringtonensis ... Barrington 
Op ere ... Wenman 


gilberti 
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. Charles 
Gardner (near Charles) 
Champion 
Enderby 
Hood 
Gardner (near Hood) 
....Indefatigable 


James 


galapagoensis 


Cowley 

Brattle 

Albemarle 
galapagoensis 


daphnensis ....Daphne 


As is seen in the foregoing list, Chatham is 
the only island having more than one species of 
Gecko. One of these (Phyllodactylus tuber- 
culosus) is a very widely distributed species, 
and thus may be assumed to be a recent im- 
portation, all of the other species found in the 
Galapagos having been developed by evolution. 
No Geckos have, as yet, been taken on Cul- 
pepper, Abingdon, Bindloe, Tower, or Narbor- 
ough islands. No doubt they are on most of 
them but on account of their secretive habits 
have not been found. 
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Habits—Geckos are really beneficial in trop- 
ical countries where they are found most com- 
monly, as they frequently inhabit the houses, 
feeding on the numerous insects which help to 
make life unpleasant. In the daytime they 
secrete themselves back of pictures on the walls, 
in hollow bamboo rafters, and in the thatched 
roofs. As it turns dark they emerge from their 
hiding places and lie in wait around the lights 
for any insects which may come near. On sight- 
ing their prey, they scurry across the ceiling and 
grab their victims with such speed that the eye 
has difficulty in following. 

Like the Lizards, the Galapagos 
Geckos are confined more or less to the lower 
levels and are rare above 1,500 feet. Being so 
small and also nocturnal, a visitor to the islands 
would probably not meet the species unless he 
knew just where to look. Where there are no 
habitations, Geckos hide under stones, the bark 
of trees, in the dead branches, and in hollow 
stalks of dead brush. In most places it requires 
considerable hunting to find them but at Black 
Beach Road on Charles island they seem to be 
particularly abundant and easy to find. By 


Lava 


At Left—The Head of a Sea Iguana (Amblyrhynchus cristatus). Note the Conical Shields on the Top of the 
Head and the Short Mouth. 


At Right—The Head of the Land Iguana (Conolophus subcristatus) Shows More Powerful Jaws, a Larger 
Mouth, and a Lack of the Conical Shields of the Sea Iguana. (Both Photos by George Stone) 
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turning over stones in the vicinity of the land- 
ing it would not be difficult to find numbers of 
them. Where there are good sand beaches they 
may be found at night just above the high tide 
line, running along the edge of the piles of 
debris washed up by the sea. Here they feed 
on various minute insects, ants, and flies, which 
form a considerable portion of their food. 

The Gecko lays its eggs under stones or in 
the trunks of hollow trees sometimes ten or more 
feet above the ground. The eggs, sometimes 
three or four but mostly two in number, are 
globular or slightly oval in shape, about ten or 
eleven millimeters in length, with thin, white, 
hard shells. Broken shells are often found un- 
der stones and the bark of trees. Fresh eggs 
were taken in April. 


The Snakes 


Seven species of Land Snakes and one species 
of Sea Snake have been reported from the Gal- 
apagos. The Land Snakes belong to the genus 
Dromicus, also found on the adjacent main- 
land, and are distributed as follows: 


IsLAND 

Dromicus biserialis. ...Charles 

HOODCWSTS 5. nace Hood 
Gardner (near Hood) 

St yah cter ayaa Duncan 
Narborough 
Albemarle (Cowley 

Mountain) 

. ._Indefatigable 
South Seymour 
Jervis 

ae Car aaNe James 

Indefatigable 
South Seymour 
Barrington 


slevini 


steindachneri 


dorsalis 


occidentalis ...... Narborough 
occidentalis helleri.Brattle 


Albemarle (Cape 
Berkeley ) 


None of these species is found elsewhere 
than on the Galapagos. These snakes are non- 
venomous, rather slender in form, and reach 
a length of from three to four feet. To dis- 
tinguish the various species requires a somewhat 
close study, but the casual observer will note 
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that there are two distinct types of coloration: 
striped and a spotted form. Both may belong 
to the same species and be found on the same 
island. Snakes are found most commonly on 
Hood and Indefatigable islands. 

No snakes have been taken on Culpepper, 
Wenman, Abingdon, Bindloe, Tower, or Chat- 
ham islands. 

Habits—Like the lizards, the Galapagos Land 
Snakes are generally found in the brushy areas 
of the lower levels. They are considerably 
more shy than the other reptiles and will not 
allow too close an approach. If frightened, 
they at once seek the cover of some sheltering 
crevice in the lava. Their food consists of liz- 
ards, both the Gecko and the Lava Lizard, grass- 
hoppers, beetles, various other insects. 
Nothing is known concerning the breeding hab- 
its of Galapagos Land Snakes. 

A Yellow-bellied Sea Snake (Pelamis platu- 
rus) was recorded by the Academy’s expedition 
of 1905-1906 between Chatham and Hood 
islands. 


and 


This is the only other species of snake 
found in the archipelago and is the most widely 
distributed of any of the salt water snakes, 
being found from Indo-Australian waters as far 
North as southern Siberia, and South of Tas- 
mania. It ranges in an easterly direction across 
the Pacific to the coast of Central America and 
is found abundantly in the Gulf of Panama. 

This Sea Snake belongs to the Proteroglypha, 
a group of snakes which have the anterior max- 
illary teeth deeply grooved or folded, so as to 
appear hollow. Like all other sea snakes, it 
is venomous and human deaths from the bite 
have been reported. | 

This particular species is probably the most 
variable in coloration of any of the sea snakes. 
The most common coloration is a dull black 
with yellow and brown on the sides and belly, 
the two colors being well defined. However, 
some may be yellow on the sides and belly with 
a vertebral series of spots, and some entirely 
yellow. The tail is usually yellow with black 
or bluish bars. This extreme variation has led 
some students to believe that they were dealing 
with several distinct species, but it is now rec- 
ognized that these differences are simply color 
variations of different individuals that are all 
of one kind. 
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In their natural habitat the sea snakes are 
graceful and rapid swimmers and are often 
seen coming to the surface to breathe, then div- 
ing down again with remarkable rapidity, the 
nostrils being fitted with an interior valve which 
may be opened during respiration and closed 
when diving. The flattened tail, specialized for 
life in the water, enables them to dive with 
swiftness and grace. Their food consists of 
small fish which are killed by the action of the 
venom before being swallowed. 

At times Pelamis platurus may be seen in 
large numbers while basking upon the surface 
of the water along the Central American coast, 
or it may be seen at night under the anchor 
lights of vessels. Like all other sea snakes, it 
is viviparous. During the breeding season the 
female visits small rocky inlets or tide pools to 
give birth to the young. The adult reaches a 
length of about three feet. Raptorial fish and 
birds of prey seem to be the chief enemies. 


Summary 

A study of the reptiles tends to show that 
at one time the Galapagos archipelago was a 
single land-mass, which at some remote geo- 
logical period gradually broke up to form the 
present group of islands. As a gradual depres- 
sion took place, the higher parts became iso- 
lated islands, and through a long period of time 
changes took place in the isolated colonies of 
reptiles, producing specific and subspecific dif- 
ferences. Each island has its own species of 


TON AMMA GOTH CULE YE 


MY POC, es mae 


0, | 

= Wi a 
tl : 
‘ 


YF 
oS 
= 


JoGL 
TOL PER 


[oy 


January-February, 1935 
T'ropidurus, and each, with the exception of 
Albemarle, its own species of tortoise. Study of 
the tortoises of Albemarle island leads one to 
the conclusion that at one time its five moun- 
tain peaks were separate islands and remained 
so long enough to permit specific characters to 
develop; hence it has five species of tortoises. 
There is evidence that at some period during the 
formation of the archipelago, an elevation of the 
ocean bottom took place, joining the five peaks 
of Albemarle so as to form the present island. 
Terraces containing the characteristic cavities 
made by sea urchins were found several hundred 
feet above sea level, near Tagus Cove, and old 
sea cliffs situated inland from Iguana Cove give 
proof of a recent elevation having taken place. 

In the formation of the present archipelago 
a study of the lizards of the genera Tropidurus 
and Phyllodactylus tends to show that the break- 
ing up of the land-mass began at the northern 
part, and that Wenman, Abingdon, and Bind- 
loe became separate islands to the northward. 
Changes then taking place in the southern por- 
tion, Hood and Chatham separated from the 
main island, leaving a large arm or bay ex- 
tending northward and isolating Duncan island. 

The remaining portion, no doubt, formed a 
single island for a long time after the separa- 
tion of the northern and southern islands, but 


their history is much more difficult to trace, dif- 


ferentiation in the reptiles not having reached an 
advanced stage as yet. 
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Observations on the Seasonal Hair Moult in a New York 
State Weasel (Mustela noveboracensis) 


CuHarues V. NoBack 


NEW YORK STATE weasel (Mustela 

A noveboracensis) which had been kept by 

Dr. W. J. Hamilton, Jr., of the Department of 

Zoology at Cornell University at Ithaca, New 

York, for more than two years, was sent to the 

New York Zoological Park and was received 
on June 29, 1933. 

The slender, active, and nervous creature was 
about eight inches long, with keen, black, beady 
eyes and black-tipped tail. His white abdomen 
faintly tinged with yellow stood out in contrast 
to the brown summer body coat. On account of 

his highly sensitive nature, the weasel was kept 
“in a secluded quiet place in order to avoid its 
being disturbed. Any undue noise caused it to 
become greatly excited and go into convulsions. 

During the course of a few days the weasel, 
nicknamed “Herman the Ermine” by newspaper 
reporters, who watched his progress with in- 
terest, became very much at home when housed 
in a large, comfortable, half-inch wire mesh 
cage and fed on choice bits of fresh beef or mice, 
and supplied with a dish of clean and cool water. 
A wooden platform was provided at one end of 
the cage, where Herman would lie stretched out 
as he basked in the warm sunlight or romp 
about, according to his mood. 

While the fact is known that weasels in north- 
ern latitudes may have a pure white winter 
pelage with a black-tipped tail and later dur- 
ing early spring acquire a coat of brown hair 
for the summer, relatively few records have 
been made as to when these changes in the hair 
coat take place and how long it takes before 
they are completed. In other words, what is the 
duration of the spring and fall moults? 

It is naturally very difficult, if not impossible, 
to observe these lively creatures in their wild 
state in order to make accurate observations on 
their color changes. Consequently, observations 
as to when and how long it takes for these 
changes to occur can best be made by studies of 
captive specimens. 

The literature on moulting in weasels has 
been carefully reviewed by Dr. Hamilton in his 


work, “The Weasels of New York: Their Nat- 
ural History and Economic Status,” published 
in The Midland Naturalist, Volume XIV, July, 
1933, No. 4. 

The purpose of this note is to record some ob- 
servations made on the color changes in the 
hair coat of a captive New York State weasel. 

During the summer and early fall of 1933 the 
weasel continued to remain brown except for 
the white abdomen and black-tipped tail. The 
first change in the color of the pelage or hair 
coat was noted on about October 15. At that 
time the first white hairs were seen around and 
between the eyes. During the following three 
weeks white hairs were observed cropping out 
along the sides of the face, on the shoulders, 
legs, and sides of the tail. The dorsal or upper 
part of the tail remained brown while the tip 
remained black. 

On November 6 a considerable amount otf 
white hair was seen to be present on the face, 
throat, ventral portions of the neck, part of the 
shoulders, forelimbs, abdomen, sides of the 
body (flanks), and tail, except its black tip. The 
dorsal portion of the tail was still mottled 
brown and white. The hair of the forehead, top 
of the head, the whole dorsal area of the body 
(back) from the nape to the tail was light brown 
with a sprinkling of white—pepper and salt. 
Fur trappers call this the “grayback” stage. 
They consider pelts of this kind valueless, since 
they are neither brown nor white. From the 
general appearance of the weasel at this date 
it seemed that the pelage would be pure white 
within about two more weeks. 

The hair coat continued to change steadily 
from brown to white from November 6 to No- 
vember 10. 

The status of the color of the hair coat on 
November 11 was as follows: Small amounts of 
brown hair were present on the back of the 
head, neck, along the back, and upper flank. 
The brown hairs were being rapidly shed and 
replaced by white hairs. Some brown hairs were 
present on the sacral and gluteal regions, as 
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Herman the Ermine in His Great Transformation Scene—a Series of Photographs of a New York State 
Weasel (Mustela noveboracensis) Taken at Intervals of One Week as He Moulted from Winter to Summer 
Pelage. (Photos by Joseph Lyons, Staff Photographer of The New York Sun) 
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well as at the base of the tail. The tail hairs were 
alll wrote, @xogoe vor wae oleae tiem, Ine ire- 
mainder of the body was white. 

On November 16 the outer margins of the 
ears were hairless and were pigmented light 
brown to yellowish. Traces of brown hairs were 
visible along the posterior half of the back; the 
remainder of the body was white. 

Except for traces of brown on the haunches, 
the weasel was pure white on November 18. 

On November 20 only a few very faint traces 
of brown hairs were present in the region on 
the tail and on the rump. 

On November 22 the weasel at last was snowy 
white, except for the characteristic black tip on 
its tail. In its coat of pure white it closely re- 
sembled the ermine, a species of pure white 
weasel found in the Arctic regions, whose fur is 
highly prized and is used for making capes for 
royal personages. 

It took about 37 days for the change or moult 
from the brown summer pelage to the white 
winter pelage to take place in this weasel. A 
picture of the weasel in his snowy white coat of 
winter is shown in the accompanying photo- 
graph. 

During the winter months, Herman re- 
mained white until about March 5, when two 
narrow brown pencil-like stripes were seen just 
over the eyebrows and a faint brownish stripe 
began to show itself along the spine. These were 
the first indications that the change from the 
white winter pelage to the brown of summer was 
taking place. 

By March 7 a clearly defined band of brown 
_ became clearly visible along the back from the 
shoulder to the base of the tail. It could now be 
recognized that the brown hair of the newly 
forming summer pelage was replacing the white 
winter hair. 

Two brown stripes over the eyes and two 
brown stripes alongside the nose, together with 
a relatively broad band of brown over the pos- 
terior half of the back, showed the marked 
changes in color over a period of eight days— 
from March 5 to March 13—as illustrated in 
the photograph made on March 13. 

Definite and striking changes took place in 
the hair coat during the next week. The brown 
stripes over the eyes, alongside the nose, the 
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prominent brown patch on top of the head, and 
the clearly defined band of brown hair over the 
rump, stood out clearly in contrast to the white 
body, as can be seen in the photograph made on 
March 20. 

From March 20 to March 27, the brown 
pelage was clearly apparent—solid brown from 
the face, over the top of the head, along the 
nape, over the back, along the sides, flanks, and 
part of the tail. 

On April 7 the change had been practically 
completed and “Herman the was 
clothed in his summer coat of brown. The spring 
change or moult lasted approximately 33 days. 

The rhythm of color changes in the pelage 
of this weasel coincides with the seasons—iwhite 
in winter and brown in summer. It is interesting 
to note that the specimen under observation had 
been kept indoors at a constant temperature of 
from 65° to 75° F. and had not been out of doors 
during the winter season. ‘The color changes in 
this case coincided with the seasonal changes, as 
noted in some weasels under natural conditions. 

The process of change appeared to manifest 
itself by a complete shedding of the brown, or 
colored hairs, for each morning clumps of brown 
hair were found on the floor of the cage. 

There were no bare areas on the skin but 
instead new white hairs were present, indi- 
cating that perhaps new white hairs had grown 
out to replace the brown hairs and the latter 
were then shed. It seems that the old loose hairs 
caused a slight itching of the skin, because it was 
noticed that the weasel scratched himself and 
caused the old hair to fall out. 
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The death of William White Niles, a mem- 
ber of the Board of Trustees of the New York 
Zoological Society, took place at his residence in 
this city on January 12, 1935. 

The useful and earnest life of Mr. Niles was 
distinguished by his devotion to state and civic 
affairs and by his loyalty to the best interests 
of the Zoological Society for a period of forty 
years. 

The following resolution expressing the sin- 
cere regret of the Executive Committee was duly 
adopted: | 


Wuereas, William White Niles passed away 
on the twelfth day of January, 1935, and 


Wuereas, Mr. Niles 
amending and passing the Bill for the Charter 
and Incorporation of the New York Zoological 
Society while an Assemblyman at Albany, and 


was instrumental in 


Wuereas, Mr. Niles was closely identified 
with the organization and management of the 
Society and was the author of various amend- 
ments to the Charter, and 


Wuereas, he had served continuously on the 
Board of Trustees since 1898, and 


Wuereas, he had acted as the Executive Sec- 
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retary of the Society since 1926, now therefore 
be it 


Resolved, that his death is an irreparable loss 
to the Society and its work at the Park and 
Aquarium, and be it further 


Resolved, that the Trustees of the New York 
Zoological Society hereby place on record their 
sense of profound loss and desire to express to 
Mr. Niles’ family their deepest sympathy, and 
be it further 


Resolved, that a copy of this resolution be 
sent to the family of the late William White 
Niles. 

Di 


Elwin &. Sanborn 

Mr. Elwin R. Sanborn, Editor and Photog- 
rapher, whose services to the Zoological Society 
have extended over a period of more than thir- 
ty-five years, retired on pension on December 
ole 1934 

It is no exaggeration to say that the work of 
Mr. Sanborn in the field of wild animal photog- 
raphy is in a class by itself, and beyond com- 
pare. The splendid library of photographic 
negatives which the Zoological Society pos- 
sesses is the finest in existence and reflects great 
credit upon Mr. Sanborn’s skill and artistic 
ability. 

Mr. Sanborn retired with the good will and 
esteem of the officers of the Zoological Society 
as well as that of the officers and men of the 
Zoological Park, who wish him many years of 
enjoyment of the rest that he has so justly 


earned. 
% * %* 


Wilham Bridges 
Mr. William Bridges, late of the New York 
Sun, has joined the staff of the Zoological Park 
as the Editor and Curator of Publications. 


Mr. Bridges is a graduate of Franklin Col- 
lege, Franklin, Indiana, and since he has had 
extensive experiences as a writer and in the 
publishing field, the Zoological Society is for- 
tunate in finding so able a man to undertake the 
important and constantly increasing duties con- 
nected with the publications of the Society. 


Vol. xxxviu, No. 1 


This Grovelling, Spraddled Style of Walking Is Typical of the 

Large Spear-nosed Bat (Phyllostomus hastatus panamensis 

Allen). Its Progress on the Ground Is Awkward and Ungainly 
in the Extreme. 


Vampire Research 

Studies of the Vampire Bat are being con- 
tinued by the Curator of Mammals and Rep- 
tiles. The results of investigations thus far have 
attracted quite broad attention, and were orig- 
inally based upon a single Vampire Bat brought 
up from Panama. 

As this was the first Vampire Bat ever ex- 
hibited in a zoological institution it aroused great 
interest and newspapers from coast to coast 
printed articles about it. Visitors at the Park 
were very keen about seeing it, and the specimen 
was placed on exhibition in one of the large, 
glass-paneled cages in the Reptile House, where 
it was nightly provided with a dish of defibri- 
nated blood from one of the slaughter houses. 

As all sorts of stories and 
allegations about the habits 
of the Vampire Bat have 
appeared in various publi- 
cations—in fact dubious as- 
sertions may be found in 
some rather formal books 
relating to natural history— 
the Curator of Mammals 
was anxious to study the 
habits of the new specimen 
carefully. This was difficult 
because of the bat’s aver- 
sion to light, but the eve- 
ning illumination near the 
cage was increased week 
after week until at last, in a 
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light strong enough to note accurately what was 
happening, the bat would come down to the dish 
of defibrinated blood and consume her nightly 
meal. When this happened, surprising things 
were noted. The bat walked in slow and strange 
quadrupedal fashion. It also lapped its meal 
from the dish, with long, darting tongue. 

Here was indication that the vampire was not 
a “blood-sucking”’ bat. If the action was per- 
sistent, there would be ample proof of this. Not 
only were the habits checked, night after night, 
but another steady increase of the light was 
made until it was possible to record all these 
formerly unknown habits on motion picture film. 

With the film arranged as illustrative matter 
for a technical paper, this was presented before 
one of the scientific societies. There was the 
usual discussion and a final summary by the 
reader of the paper, to the effect that the habits 
observed quite changed the alleged history of 
the Vampire Bat and that the notes would soon 
be brought out in detail in a formal article to 
appear in Zoologica, 

An unusual point of scientific ethics was 
brought up by one of the members of the so- 
ciety before which the pictures were shown. 
This was to the effect that a claim for the 
discovery of new habits, based upon a single 
specimen, were not satisfactorily convincing, even 
though the manifestations were constant in their 
repetition. The argument was based upon the 
possibility that the single specimen might be 
individually eccentric. This was a disturbing 


On the Other Hand, the Vampire Bat (Desmodus rotundus) Is Remarkably 
Active on the Ground and Walks with a Free, Quadrupedal Motion. It Is 


Even Able to Hop. 
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note to the observer, who had worked through 
weeks of nightly vigils in checking the actions 
of an extremely difficult subject. 

The argument brought about the decision, 
however, to obtain additional vampires, and in 
an area well separated from the country where 
the first bat had been captured. 

Consequently, during the past summer, the 
Curator of Mammals and Reptiles selected as 
an area of reconnoiter the island of Trinidad, 
which in its fauna is similar to the South Amer- 
ican mainland in the latitude of Venezuela. 
There was delay in departure, and Arthur M. 
Greenhall, student at the University of Michi- 
gan, went on several weeks ahead. Before the 
Curator arrived in Trinidad, Greenhall had ob- 
tained and quartered in a screened house on 
the experimental grounds of the Imperial Col- 
lege of Tropical Agriculture, four specimens of 
Vampire Bats, which represented a different 
subspecies from the Panama form. When the 
Curator arrived, he spent a number of even- 
ings watching these bats in the dim light of a 
lantern and he noted that all the actions of the 
first specimen were precisely duplicated. 

The four vampires were successfully brought 
back to the Zoological Park and here a special 
cage, in which they might fly and otherwise ex- 
ercise, was constructed. The cage is fronted 
with a long plate glass panel to provide facilities 
for the best possible photographic records. 

In this cage the bats were gradually intro- 
duced to brighter light and finally it was pos- 
sible to produce motion picture records of vam- 
pires captured about 700 
miles from the source of 
the first one. These demon- 
strated in every way that 
the Curator’s assertion that 
habits of the Vampire Bat, 
up to the time of observa- 
tion of the Panama speci- 
men, had been incorrectly 
or misleadingly described, 
and much that was new had 
been brought out. The mo- 
tion picture records thus 
have been made very com- 
plete and stand as unique 
and of considerable value. 
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It is not only for the interest of exhibiting 
the Vampire Bat and recording its strange habits 
that this work has been done. The Curator is 
collaborating with two phases of investigation 
going on respectively at the Gorgas Memorial 
Laboratory at Panama under the direction of 
Dr. Herbert C. Clark and the work of a sci- 
entific commission with which Professor F, W. 
Urich is associated on the island of Trinidad. 
Both phases of research are of high importance 
as they relate to certain vampires carrying the 
organisms of disease. In Panama it has been 
carefully checked and conclusively proved that 
the vampire is a vector, or transmitting agent, 
of a trypanosome which lives in the blood of 
cattle, which are resistant to it, but when trans- 
ferred to horses quickly produces a fatal result. 
Fortunately, this organism will not live in hu- 
man blood. As vampires during their nightly 
flights may bite infected cattle on one occasion 
and on the next attack a horse, the spread of 
this tropical disease, called “murrina,” is a 
serious problem. Through the study of the vam- 
pires iat the Park it is hoped to determine their 
length of life, the amount of fluid nourishment 
they requre, their periods of feeding, and other 
habits. These investigations are of benefit to Dr. 
Clark in expanding his work. They similarly 
help Professor Urich in Trinidad, where an even 
more serious problem is being worked out, re- 
lating to vampires as the agents in transmitting 
paralytic rabies, which, as so far demonstrated, 
is fatal to all types of victims that are bitten. 

Another phase of investigation now under way 


From This Coiled Position the Bushmaster (Lachesis muta) Can Throw His 

Head Forward in a Lightning Stroke Attack. The Picture Clearly Shows 

the Rough Texture of. His Skin From Which He Gets His Native Name of 
‘‘Mapipire z’Anana,” the ‘“‘Pineapple Snake.” 
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During One of the Coldest of the January Cold Spells, a Shipment of a Dozen Gopher Snakes 
Arrived at the Park from Brownsville, Texas, and in the Brief Time it Required an Express 
Company to Transport Them from Lower Manhattan to the Bronx, All Twelve Were Frozen 
Stiff. Thawed Out in Front of a Radiator, Six Recovered and Showed No III Effects from the 
Accidental Refrigeration. This Picture Shows Two of the Snakes When They Arrived. 


at the Park includes experiments to determine 
whether the Vampire Bat carries an anticoagu- 
lant in its saliva, which, carried to a wound by 
the lapping tongue, induces prolonged bleeding 
after a vampire bite. Certain it is that the wounds 
produced by these bats may bleed for a long 
time after the bat has gone. This is another mat- 
ter to be solved in assisting in the work of the 
scientists in the tropics. Dr. Barry King, of 
Columbia University, is now engaged in this re- 


search. Res Ws 


The Bushmaster 


The Bushmaster, brought up from Trinidad 
the past summer, died about three months after 
arrival in the Park. This serpent gained con- 
siderable renown, as the species is elusive and 
difficult to capture. Only three other specimens 
have been exhibited during the thirty-five years 
since the opening of the Park, and there was a 
gap of nearly twenty years preceding last sum- 
mer’s arrival. 


As an adult Bushmaster had never been 
known to take food in captivity—a circumstance 
that checked with other individuals and insti- 
tutions that had attempted to handle them—it 
was decided to force-feed our specimen every 
week in an endeavor to keep it strong and get 
it accustomed to captive conditions. 

Since the specimen was only six feet long 
and young, the process of pinning down its 
head, grasping it by the neck and forcing a 
freshly killed rat into its mouth was not diffi- 
cult. Happily, the serpent took rather good- 
naturedly to the operation and immediately fin- 
ished the process by swallowing the rat with- 
out further urging. 

Soon after the snake arrived it was noticed 
that it was having difficulty with its old skin 
and cage temperature and moisture were care- 
fully regulated to approximate tropical forest 
conditions. To our surprise and gratification, the 
snake shed its skin quite successfully and 
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emerged blooming and vivid in a pattern of 
pinkish brown with broad cross-bands of black. 

Two months later, after a regular diet of force- 
fed rats and young rabbits, it apparently had 
improved in condition, and it shed its skin again. 

We were thus rather shocked three months 
after the serpent’s arrival to find it dead in its 
cage one morning. Headkeeper John Toomey an- 
nounced the event with 
the same lack of emo- 
tion that greets all the 
discoveries he makes 
around the Reptile 
House—the birth of a 
baby Vampire Bat on 
one occasion, the death 
of a famous old alliga- 
tor on another. 

Dr. Noback per- 
formed an autopsy that 
disclosed that the snake 
infested 
with several kinds of 
parasites—so many and 
so well developed that 
he had obviously car- 
Tied them wewitiies sam 
when he was brought 
back from Trinidad. A 


more complete discus- 


was heavily 


sion of the parasites— 
with their 
life cycle passed partly in the rats upon which 
the Bushmaster feeds—-will be found in Dr. No- 
back’s section of the Annual Report of the Society. 


interesting 


This Bushmaster aroused so much interest 
that various collectors in the tropics went in 
search of the species. Simultaneous efforts 
broke out in Panama, Colombia, Dutch Guiana, 
and Trinidad. In consequence, by late fall of 
the past year, three additional Bushmasters had 
been distributed respectively to the Reptile 
Houses at St. Louis, Philadelphia, and Wash- 
ington. At this writing, all have died, without 
any inclination among any of them to take food 


voluntarily. Resi. 1): 
No Beauty, But— 


During the past five years, severe restrictions 
concerning the importation of parrots into the 


No Beauty—But Hard to Get. This Is the Lesser Vasa 
Parrot (Coracopsis nigra) Recently Added to the Park’s 
Bird Collection. 
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United States have been enforced by the Federal 
health authorities. There may be some latitude 
where the bird is a pet and is accompanied by 
its owner, but dealers’ shipments must spend two 
weeks in quarantine, under government super- 
vision. During this period, there must be no 
deaths, or the consignment is not released. 

Under this system, a few parrots of the more 
common, teachable spe- 
cies are imported, usu- 
ally in lots of 100. But 
for small shipments of 
the rarer kinds, the cost 
is prohibitive, so that 
practically none are 
brought in. The birds of 
the parrot group are 
noted for their hardiness 
and willingness to live 
when properly cared for. 
However, they are not 
immortal and the short- 
age is beginning to be 
felt by our own institu- 
tion as well as by others 
of its kind. Consequent- 
ly, we experience a feel- 
ing of jubilation when 
something out of the or- 
dinary appears, even 
though it may once have 
been fairly common. 

The Lesser Vasa Parrot (Coracopsis nigra) 
never was a really common bird, but specimens 
were usually obtainable from time to time. It is, 
however, not noted for its talking ability and 
there seem to have been no importations since 
the quarantine restrictions went into effect. In 
fact, our last specimen was obtained in October, 
1923. When this bird died, in 1929, there was 
good reason to suppose that it would soon be 
replaced, but the Federal regulations appeared 
to write fints to our expectations. 

The unexpected is a potent factor where col- 
lections of living animals are concerned, and 
something of the sort occurred to relieve the 
Vasa Parrot situation. A bird lover, somewhere 
in the Middle West, decided that she could no 
longer keep the pet Vasa she had had for some 
years. She prevailed upon her local bird dealer 
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to take it in exchange and he, in turn, sent it to a 
New York dealer, on a similar basis. On its ar- 
rival here, we examined the bird, found it in 
excellent condition, and bought it for a mod- 
erate sum. 

Wild caught Vasas are so very shy and timid 
that it is dificult to gain their confidence, but 
hand-reared ones are charmingly tame if sym- 
pathetically treated. Our bird belongs to the 
latter group and is delightfully quiet and steady. 

There are five kinds of Vasa Parrots, two 
occurring in Madagascar and the others in the 
nearby Seychelles and Comoros. All are colored 
in a shade found in no other group of true par- 
rots; a dull, brownish black. The Lesser Vasa 
is not a bird of beauty, nor is he a gifted lin- 
guist, but he makes up in rarity for what he 
lacks in other respects. Issey Gs 


Animals on the Curriculum 

During the past month the Department of 
Educational Activities, in co-operation with the 
American Institute, conducted a series of lec- 
ture-demonstrations at the Park. 

Four Saturday mornings were given over to 
members of the Junior Science Clubs from va- 
rious public schools, junior high schools and 
high schools of the city. Two different groups 
were represented, the boys and girls composing 
them being chosen by the Institute, and that 
organization sponsored the two courses and 
made all arrangements for attendance. Both 
courses proved to be very popular and, follow- 
ing a preliminary announcement, it was found 
necessary to limit the registration for each ses- 
sion to 30 pupils. The final attendance was ex- 
-ceptionally good and practically the full list of 
registrants showed up for the meetings, despite 
cold and rainy weather. 

The first two sessions, for the Junior mem- 
bers, were offered as a course in the ‘Care of 
Wild Animals in Captivity.” Under the guid- 
ance of the Curator, this group visited the Rep- 
tile House, Small Mammal House, the Chef’s 
headquarters, and the Hospital. In each build- 
ing the club members were brought in direct 
contact with some of our Park animals and ob- 
served food materials in preparation. At the 
same time they participated in an informal dis- 
cussion and demonstration of the numerous re- 
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quirements for maintaining wild animals in a 
comfortable state of captivity. 

On the following two Saturdays a Senior 
Science group attended the course entitled a 
“Study of Wild Animals.’ Although much of the 
work done during the previous two weeks was 
repeated for this course, special attention was 
paid to the characteristics of various animal 
groups, especially those involved in classifica- 
tion and in demonstrating relationships. 

All the members of these courses enjoyed a 
more intimate contact with wild animals than 
they had ever experienced before. This was the 
direct inspiration for numerous interesting and 
intelligent questions concerning animal life, and 
many expressed their regret that the sessions 
could not be extended over a longer period. 

Meetings such as these do a great deal to- 
ward creating a sympathetic interest in animal 
life. The Department offers a similar service 
to all school groups and a number of classes 
have already been scheduled for the coming 
year. Cow k: 


Newcomers in the Cages 

Shipments of mammals during the fall and 
winter were, as usual, few. However, the arri- 
val of two Spectacled Bears from South America 
is to be noted. These were cubs, now thriving 
and growing. The species is of particular in- 
terest as it is the only bear found anywhere in 
South America. When adult, it is similar to a 
medium-sized North American Black Bear and 
characterized by white “spectacle” markings 
around the eyes—whence its name. It occurs 
only in the mountains of Peru and Colombia. 
Another accession among the mammals is a fine 
young Bengal Tiger. 

A number of reptiles have been received. 
Among these are specimens of the Giant Anolis 
or Cuban “chameleon,” African Chameleons, 
Tegus from Demarara, South American “two- 
headed” lizards and the big yellow and black 
poisonous lizard from Mexico which is allied to 
the Gila Monster. 

Among the snakes there has been a variety of 
small, brightly-colored species from the Ameri- 
can tropics, including a dwarf and degenerate 
ally of the boas, which lives in ant hills. This 
curious creature is deceptive when one tries to 
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recognize its extremities at first glance. Its head 
and. stubby tail are almost precisely matched in 
outline. Moreover, it usually glides with the 
head flat to the ground and the tail well reared. 
Its pattern is extremely handsome—ringed with 
coral-red and lustrous blue-black, symmetrically 
spaced. On the ground it looks more like a gaudy 
Jats Oy, 302s 


necklace than an actual reptile. 


Guests of the Park 


During the winter months, when wild bird 
visitors to the Zoological Park are less numerous 
than in summer, our attention is considerably 
occupied by ducks. Few people, aside from 
sportsmen and naturalists, realize that many 
thousands of wild fowl pass the cold weather 
within a few miles of New York. The shallow 
waters along the shores of Long Island and the 
numerous rivers flowing into the Sound make 
ideal feeding grounds for the hosts of ducks that 
frequent them. 

During mild or even normal winters, there 
appears to be an abundance of food and the 
visiting flocks seem to thrive. But when there 
is excessive cold and heavy falls of snow are 
frequent, as during the winter of 1933-1934, 
the rivers are likely to freeze over and ice may 
form along the shores of brackish waters. Then 
the ducks are forced into deeper water to avoid 
being frozen in, and here they cannot reach 
the bottom for food. Last winter, the wild 
flocks suffered heavily and each of the many 
severe storms took its toll. Hundreds of dead 
birds were strewn upon the nearby beaches, to 
become the prey of swarming herring gulls. 
Rafts of starving ducks floated on the waters of 
the East River as far South as Clason Point, 
too far from shore to be enticed by proffered 
grain. 

When too weakened by hunger to offer further 
resistance, many of the birds floated in and 
crept upon the ice along the shore. Most were 
too near death to survive for long, but a few 
were picked up by chance and brought to us. 
If there had not been too much delay, they usu- 
ally fed at once, and many survived. These were 
mostly Greater Scaup but among them was a 
lovely male Canvasback, dug from a snowbank 
at Clason Point, where this species is rarely 
seen. A male Lesser Scaup was picked up in 
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Burnside Avenue, in the Bronx. This bird, no 


doubt, had fallen exhausted from a_ passing 


flock seeking more friendly waters. 

Up to the middle of January, at least, the 
present winter was marked by the absence of 
severe storms and extreme cold, so that ducks, 
in general, should have had a fairly good time 
of it. Undoubtedly they did, for the most part, 
but a flock of Greater Scaup, wintering in the 
East River, did not fare so well. Early in Jan- 
uary, two boys brought us a female, picked up 
on the Bronx shore near Old Ferry Point. She 
was very light, the feathers of her abdomen 
matted with oil. Her rescuers reported that there 
were “plenty more” and volunteered to bring 
us a male, which they did the same day. A few 
days later, a second male was retrieved by an- 
other party of explorers. All of these birds re- 
sponded promptly to an abundance of food and 
the removal of the threat of pneumonia, which 
frequently results when the insulating property 
of feathers has been reduced by oil. 

The problem of floating oil, as an agent of de- 
struction of bird life, is world wide, of course, 
and has received much attention from conserva- 
tionists and others. It appears, however, that 
this is just another source of pollution of the 
local waters of New York, and is not likely to 
be completely eradicated. If this is true, then 
the wintering of ducks in and near New York 
will soon be a thing of the past. 

While the arrival of these stricken birds at 
the Zoological Park always occasions a wave of 
interest and solicitude, it is the hordes that come 
of their own volition that bring with them a 
real problem. There was a time when visiting 
water fowl were both scarce and welcome. As 
far back as 1900, seven Canada Geese were cap- 
tured from a flock of nine that had been de- 
coyed by the captive birds on Lake Agassiz.. 
From that time on, a few ducks, mostly Blacks 
and Mallards, have dropped into our lakes dur- 
ing migrations. For many years, their numbers 
were hardly noticeable, but gradually the crowd 
has increased until, during the past four or 
five winters, as many as a thousand have added 
themselves to our own flocks. At first, they were 
likely to move on after sampling our grain; 
now they find it so entirely palatable that they 
spend the winter. The season of 1933-1934, per- 


Friends of the Park Whose Visits Have Become a Habit—Part of the Flock of 600 to 700 Black Ducks, 200 
Mallards, and a Scattered Few Green-winged Teal, Pin-tails and Bald-pates Who Are Spending the Winter 
on the Wildfowl Pond Where They Can Be Sure of Regular Meals at No Trouble to Themselves. 


haps because of severe conditions, marked the 
high spot. This winter we seem to be entertain- 
ing from 600 to 700 Black Ducks, with per- 
haps 200 Mallards and a smattering of Green- 
winged Teal, Pintails, and Bald-pates, 

The problem of food for these birds is no 
small matter. They require from 100 to 150 
pounds daily—they like a little extra when the 
temperature is low! Our own ducks are fed 
largely on a grain mixture known as scratch 
food, and at first we simply increased the al- 
lowance when the visitors arrived. This soon 
proved too expensive, however, and now all 
have to be content with western corn, the cheap- 
est suitable grain we have been able to find. 


L. S.C. 


Books of Interest 


Hair MILE Down. By William Beebe, Director of the Depart- 
ment of Tropical Research of the New York Zoological Society. 
Published under the auspices of the Society. 344 pp., with 123 
illustrations and 8 colored plates. Harcourt, Brace & Co., 
New York, 1934. $5. 

Dr. Beebe’s deep sea exploration in the 
bathysphere built by Otis Barton in 1929 has 
been reported from time to time in the Bulletin, 
but it seems that despite all the technical and 
public interest in his adventure, not even the 
half has been told heretofore. Much that is new 
—impressions, observations, descriptions of the 


technique of working in a_bathysphere—re- 
mained to be developed more fully and attained 
expression in the present volume published un- 
der the auspices of the Zoological Society. 

For that matter, it is not likely that the half 
can ever be told of such an experience as a 
descent more than half a mile into the cold, eter- 
nally black depths of the ocean. One can do it, 
and then talk about it and write about it in- 
definitely, and still the kernel of the experience 
is elusive. To depart only half a mile from 
other human beings, and yet to be where no 
others of your kind have ever been—alive— 
is one of those simple facts that hold infinite 
possibilities for the imagination. 

Dr. Beebe makes the most of the imaginative 
possibilities of his adventure in “Half Mile 
Down,” but he also has added, fragmentarily, 
it is true, to objective human knowledge of a 
world that heretofore seemed cut off by im- 
passable barriers. 

His researches into the history of diving 
lead him to the inference that as early as 4500 
B.C. men must have been in possession of some 
means of working under water to procure 
mother-of-pearl. Thus there are more than 6,000 
years of history behind the bathysphere, and 
many were the attacks made on the problem of 
descending into the depths and returning alive, 
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although few, it must be confessed, were un- 
dertaken for as disinterested a purpose as the 
observation and study of deep-sea life. 

Alexander the Great is supposed to have de- 
scended in a glass cage, to look at fish, and was 
rewarded for his initiative by observing one 
that took three days to swim past. Dr, Beebe 
was not so fortunate; he did, indeed, observe 
some large, shadowy forms but they were too 
indistinct for any such account as Alexander 
presumably gave, and there were enough min- 
ute wonders clearly visible to satisfy him. 

The bathysphere was put into operation in 
Bermuda waters in 1930 and a depth of 1,426 
feet was reached—a depth that seemed sufli- 
ciently great in those early experimental days 
when the underwater observers realized that at 
a quarter of a mile, the pressure upon the 
bathysphere was more than six and a half mil- 
lion pounds. 

The next year took them below 1,700 feet, the 
utmost limit of light from the surface, to 2,200 
feet. The following year the same depth was 
attained, and it was on Dive Number 32, on 
August 15, 1934, that the ultimate depth of 
3,028 feet was touched by Dr. Beebe and Mr. 
Barton. 

Dr. Beebe’s accumulated observations at 
varying depths have made some definite con- 
tributions to knowledge of the abundance and 
kind of life deep in the ocean, and have raised 
more problems that may never be solved until 
super-bathyspheres are built. He saw sea crea- 
tures that no other human being has ever seen, 
and he saw them distinctly enough to instruct 
artists in the preparation of drawings; some he 
even named, on the strength of his brief ob- 
servation. Such a practice is, perhaps, not in 
accordance with the standard scientific method, 
but it is the pioneer’s privilege, and after 6,000 
years of diving, Dr. Beebe is still a pioneer. 


CONFESSIONS OF A SCIENTIST. By Raymond L. Ditmars, Cura- 
tor of Mammals and Reptiles at the New York Zoological 
Park. 241 pp., with 39 illustrations. The Macmillan Company, 
New York, 1934. $3.50. 

The Curator of Mammals and Reptiles of a 
populous institution such as the Zoological Park 
inevitably, in the normal course of his working 


day, leads a busy and sometimes adventurous 
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life. If he spends his vacations busily hunting 
more adventures, as Dr. Ditmars does, his year | 
is likely to be very, very full. 

Some of the things that have happened to him 
are recounted by Dr. Ditmars in “Confessions 
of a Scientist.”’ His own interest obviously cen- 
ters strongly around his research into the nat- 
ural history of the Vampire Bat, the first speci- 
men of which he brought back from Panama in 
the autumn of 1933, augmenting his research 
facilities with four specimens from Trinidad in 
the past summer. 

He tells of snake hunting trips to the tropics 
and it must be counted as a confession that on 
one such expedition, to Panama, the only snake 
he saw during the whole journey was—aboard 
the boat when he sailed for home! Somehow a 
baby Boa Constrictor found its way into the 
cabin of the ship's doctor. 

“Confessions of a Scientist” is a medly of 
observations and comments on experiments with 
animal photography, field work at home and 
abroad, the handling of animals and reptiles in 
the Zoological Park, the perennial interest that 
animals have for the newspaper-reading public, 
the part that some of Dr. Ditmars’ charges— 
certain reptiles—have played in the treatment 
of cancer and hemorrhage. Many of the matters 
of which he treats have been mirrored in the 
day’s news and “Confessions of a Scientist” is 
in the nature of the ever-interesting “inside 
story.” 
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Free to Members: 


Bulletin: The official publication of the New York Zoological Society reports bi-monthly on 
interesting phases of work at the Park and the Aquarium and contains articles on natural history 
in a sound yet popular form, with many illustrations. Thirty-seven volumes have been completed. 


Zoologica: Scientific contributions of the New York Zoological Society. Volumes I-VI and 


Volume VIII are complete, and other volumes are in preparation. Zoologica is illustrated, and is 


published as material is presented. It is sent to Members on request. 


Zoopathologica: Scientific contributions of the New York Zoological Society on the diseases of 


animals. Volume I is completed and Volume II is in preparation. It is illustrated, appears when 


material is available, and is sent to Members on request. 


Annual Report: Documents, reports and pictures of the work of the various departments of 


the Park and the Aquarium. As a rule it contains articles of scientific value and considerable 


general interest. 


Gallery of Wild Animal Paintings in the Zoological Park: A handsomely illustrated cata- 
logue of the gallery in the Administration Building at the Park, which Members may receive on 


request. 


Published by the Society 


Heads and Horns Brochure: A picture catalogue of 
the collections in the Heads and Horns Museum. 
Numbers 1 and 2 are completed, but publication 
is temporarily discontinued. $1. (16 02.) 

Official Guide Book to the New York Zoological Park 
(Hornaday). Twenty-fourth edition, completely 
revised. Profusely illustrated. 25c. (15 02.) 


Animals: Art Stamps. 32 pages; 120 colored stamp 
illustrations. 85c. (13 02.) 


Child’s Book: Wild Animals. 96 pages; 50 colored 
illustrations. $1. (12 oz.) 


Panorama: Bird’s-eye View of the Zoological Park. 
l5c. Postage 3c. 


Photographs, enlargements, photogravures. At va- 
rious moderate prices. 


(Postage Extra, According to Weight and Zone) 


Aquarium Publications 


Official Guide to the Aquarium Collections (Jown- 
send). Third edition. Profusely illustrated. 50c. 


Cultivation of Fishes (Townsend). 27 pp.; 17 illus. 
35¢. 

Porpoise in Captivity (Townsend). 11 pp.; 14 illus. 
30¢. 


Galapagos Tortoises (Townsend). 82 pp.; 45 illus. 
60c. 


Marine Fishes (WVichols-Breder). 192 pp.; 263 illus. 
$1.40. 


Fishes in the Home (Mellen). 178 pp.; 63 illus. $1.10. 


The Public Aquarium (Townsend). 97 pp.; 47 illus. 
85¢. 


Color Changes of Fishes (Townsend). 58 pp.; 11 text 
figs.; 27 color plates. $1.10. 


The Fur Seal of the California Islands (Townsend). 
8 pp.; 11 text figs.; 1 color plate. 75c. 


Growth and Age in the Giant Tortoise of the Gala- 
pagos (Townsend). 8 pp.; 13 text figs. 40ce. 


Tropical Fishes as Pets (Coates). 226 pp.; 56 illus. 
$2.50. 


Postcards: General Exhibits. Set of 12, colored. 35c. 


Postcards: Tropical Fresh-water Fishes. Set of ‘12, 
colored. 35c. 


For all Aquarium publications or any work relating 
to aquatic life, address the New York Aquarium, 
Battery Park, New York City. 


(Postage Included in Price) 


A. classified list of the publications of the Society, with subject headings of articles printed in the Re- 


ports, Zoologica and Zoopathologica, as well as reprints from them, will be furnished on request. Some of 
the publications have become exhausted and orders for any issues will be governed by this circumstance. 
Orders for any of the publications should be addressed to ‘H. R. Mircnert, Manager, Zoological Park, 
185th street and Southern Boulevard, New York City. 


No effort will be spared to ensure delivery of the regular publications to Members of the Society, but 
changes of address, forwarding points and non-delivery of mail should be reported promptly. Back numbers 
of Bulletin still in print will be supplied to Members and others at the rate of 30 cents each. Postage 3 
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ate since its founding in 1895 the New York Zoological 
Society has attracted the active interest of persons who believe, 
with the founding group, that instruction and entertainment and 
important scientific achievement can go hand in hand through the 
maintenance in New York City of well-balanced collections of 
mammals, reptiles, birds and fishes from all parts of the world. 

In the Society’s work of gathering, maintaining and exhibiting 
its collections, as well as its constant efforts in behalf of conserva- 
tion of wild life everywhere, every Member shares, and through 
the privileges of Membership and the Society’s publications is ren- 


dered an accounting of the work in which he participates. 


The New York Zoological So- 
ciety invites the Membership of all 
persons who wish to lend financial 
support to the purposes for which 
the Society was founded and to co- 
operate in a tangible way toward 
the future development of the Zoo- 
logical Park and the Aquarium. 

Annual Membership in the So- 
ciety is $10, renewable annually. 
Life Membership may be obtained 
for $200. A contributor of $1,000 
becomes a Patron; $2,500 an Asso- 
ciate Founder; $5,000 a Founder; 
$10,000 a Founder in Perpetuity, 
and $25,000 a Benefactor. 

All classes of Members are en- 
titled to receive every periodical 
publication, the privileges of the 
Administration Building with its 
lounges and reception rooms and 
gallery of paintings of animals, to 
attend lectures, open meetings and 
entertainments, and to be admitted 
free to the Zoological Park and the 
Aquarium every day in the year. 

Application for Membership 
may be given to the Director of the 
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Zoological Park or the Director of 
the Aquarium, or may be mailed di- 
rectly to the Secretary, 101 Park 
Avenue, New York City, for action 
by the Executive Committee. 

The Zoological Patk is open 
every day in the year from 10 
o'clock in the morning to one-half 
hour before sunset. Admission is 
free every day except on Mondays 
and Thursdays when an admis- 
sion fee of 25 cents is charged for 
adults and 15 cents for children 
between the ages of five and twelve. 
These days have been set aside pri- 
marily for the benefit of Members 
and their friends, who are admitted 
free on tickets issued with Mem- 
bership, so that the collections may 
be seen to the best advantage. All 
holidays are free. 

The Aquarium also is open every 
day in the year. From April 1 to 
September 30 its hours are 9 
o'clock in the morning to 5 o’clock 
in the afternoon, and for the re- 
mainder of the year, from 9 A. M. 
to 4 P. M. No admission charged. 
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Thirty years ago this spring a 
National Collection of Heads and 
Horns was a vague dream. In 
1922 this Museum turned the 
dream into reality and it stands 
today in the Zoological Park as a 
permanent memorial to the van- 


ishing big game of the world. 
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The National Collection of Heads and Horns 


Some Notes on a Dream that Became an Institution 


WiLuiAMmM BriIpGEs 


Editor and Curator of Publications 


AN the Hunter has killed big game for 

_ centuries and carried home the horns 
and heads and antlers and tusks as trophies of 
his chase. He has decorated the walls of smok- 
ing rooms and hunting lodges, palaces and mu- 
seums and clubs, with the finest evidences of 
his skill and daring. And yet, for all his pride 
of possession and centuries of collecting, he 
has evolved no other such exhibit as the Na- 
tional Collection of Heads and Horns here in 
the New York Zoological Park. 

That collection is unique. Up to now there 
is nothing like it anywhere else in the world. At 
a rough estimate, which is all that is possible, 
the collection is worth $500,000, but it is not 
the money value that makes duplication in any 
other city or country doubtful; it is the actual 
disappearance from the face of the earth of 
surpassing specimens of species now going 
down and out. 

This article is an attempt to tell briefly and 
yet with some interesting detail how the Na- 
tional Collection came into being and how it has 
grown from a dream, an idea, into an institu- 
tion that has attracted the active and enthusi- 
astic support of sportsmen all over the world. 
The present curator of the collection estimates 
that two-thirds of the visitors to the Zoological 
Park visit the museum; which means that 1,- 
500,000 to 2,000,000 persons every year enter 
the doors of the low, beautifully proportioned 
building on Baird Court and leave it, inevitably, 
with eyes opened to the richness of the horned 


and hoofed fauna of the world, the amazingly 
wide distribution of families and the extremes 
of specialization in weapons of defence. 

Standing the Zoological Hall, the visitor can 
encompass in one cycloramic view practically 
all the big game species of the world. For pur- 
poses of comparison and the tracing of super- 
ficial relationship, there is no collection any- 
where else that affords such opportunities. 

The basic idea of such a collection began to 
take form in the mind of Dr. William T. Horn- 
aday thirty years ago this spring. As a sports- 
man and naturalist he had been called on to 
inspect the hunting trophies of hundreds of 
men. As a guest in their homes he had been 
shown the heads and horns that represented 
their owners’ dearest pride—the trophies of 
their own shooting. Sometimes he saw good col- 
lections of one or two species, made up of in- 
different or good or poor specimens; whatever 
the hunter had managed to acquire by his own 
gun. Rarely, if ever, did he find a private col- 
lection resting on a broader and more system- 
atic base, such as he as a scientist could rec- 
ognize as anything more than evidence of the 
hunter’s pride. 

A magazine article was the outcome of his 
long experience with heads and horns collec- 
tions. Based on his own systematic collection 
and published in Scribner’s in the fall of 1905, 
it undertook to educate the general reader and 
show him how interesting a really broad col- 
lection could be. He wrote of the futility of con- 
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A series of American bison horns collected by Dr. Hornaday on the Montana bison 
range in 1886 and presented to the National Collection. It shows the horn develop- 
ment from that of a yearling bull to a twenty-year old “stub-horn.” 


fining a collection to the products of one’s own 
shooting and he decried the egotistical impulse 
that caused sportsmen to ignore the fine heads, 
the typical heads, of any animals they had not 
personally shot. 

In a way, he was appealing to the sportsman 
to form in a small way such a collection as the 
National Collection has become. Obviously an 
all-inclusive exhibition of the hoofed and horned 
game of the world was impossible for the pri- 
vate collector, or virtually so, but a widened 
range of interest to include representative spe- 
cies of several continents was not impossible. 
He could cite his own collection—small, per- 
haps, but truly representative of the big game 
of many parts of the world. None of it, or prac- 
tically none, had he shot himself, because all of 
his own best gatherings had gone into museums. 


Nowhere in the article was there any sug- 
gestion of a National Collection which should 
be, on a grand scale, what he was proposing 
for private collectors. Whether the seed began 
to grow in their minds, he does not know, but 
it turned his thoughts in another direction. 

What about his own collection? What was he 
going to do with it? How eventually should 
he dispose of it? What could other men do 
with similar enlarged collections if they took 
his advice and collected in many fields? 

His own family, Dr. Hornaday considered, 
might not want to keep up the collection and 
add to it. He, personally, felt that he would 
not like for it to be broken up and sold. 

All those thoughts and considerations began 
slowly to crystallize, and there came a time a 
few months later when he made up his mind 
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what he wanted. He wanted some central de- 
pository, some institutional trust, for his own 
collection and the collections of other sports- 
men, where the finest trophies might find a per- 
manent home and the systematic plan he had 
written about might be worked out on a grand 
scale! 

Such a depository would be, in essence and 
fact, a national collection of heads and horns. 

In his own mind he worked out some of the 
details and then he mentioned his plan to Mr. 
Madison Grant, the chief executive officer of the 
Zoological Society. The response was imme- 
diate and enthusiastic: 

“Fine!” said Mr. Grant. 

Together they thought the thing through, 
considered the support it might gain from 
sportsmen, and laid the groundwork of a col- 
lection they would like to see established. As 
Secretary of the Zoological Society, Mr. Grant 
sponsored the proposal before the Executive 
Committeee and gained its backing. Late in 
1906 the Zoological Society told the founders 
to go ahead and to approach the country’s 
sportsmen with the understanding that the So- 
ciety would receive a national collection if it 
could be formed, suitably install it, and per- 
manently maintain it. 

With Mr. John M. Phillips of Pittsburgh, 
president of the Lewis and Clark Club, who 
acted as a liaison with the sportsmen, Mr. Grant 
for the Boone and Crockett Club and Dr. Horn- 
aday for the Camp-Fire Club addressed a 
prospectus to the Sportsmen of America on 
March 20, 1907, and set forth exactly what they 
wanted: 

“.. . a depository for the finest wild-animal 
trophies which it is possible to bring together 

. accessible, spacious, fireproof, well-lighted, 
finely appointed in every detail, and managed 
by sportsmen. ... There should be formed a 
zoological series and a geographical series—by 
continents—each as nearly complete as it can be 
made.” 

Close on the heels of that prospectus came an 
announcement, dated May 1, 1907, that the thing 
had been done: the National Collection of 
Heads and Horns was already an actuality. Dr. 
Hornaday had presented the institution with his 
own collection—the Nucleus Collection, as he 
called it in the handsome brochure that followed 
the prospectus. 
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The whole plan of procedure was new. Up to 
that time, no attempt had been made, even by 
scientific institutions, to form a systematic col- 
lection which could be arranged to show a stu- 
dent or naturalist or sportsman, on the space 
of a few walls, the zoological relationships of 
species and the characteristic forms of the horns 
and antlers of the world’s big game. The mere 
size of collections already in existence mat- 
tered very little. Abroad there were tremen- 
dous collections in private hands, but usually 
the species represented were extremely limited. 
Nor were the choicer and more selective collec- 
tions of individuals, or of most of the world’s 
museums of natural history, in much better case. 
They were all incomplete, usually scattered 
through many halls, or overburdened with 
freaks, or broken up into special exhibits de- 
signed to show particular traits. 


HAT was not what the founders of the Na- 
tional Collection wanted. “It is natural,” Dr. 
Hornaday wrote in that first brochure, in which 
he described his Nucleus Collection and set out 
the plan of the National Collection more in 
detail, “it is natural for one who is interested 
in a special group of animal forms to desire a 
collection which in one way or another will rep- 
resent its members. Of groups which embrace 
only small-sized individuals, it is often pos- 
sible for one man to possess a large assortment 
of species and individuals. But in the gratifica- 
tion of a taste involving individuals of large 
bulk, the limitations are many and severe. With 
such important forms as the hoofed mammals of 
the world, it is not desirable that many men 
should be animated by the desire for large col- 
lections. The undue gratification of too wide- 
spread a desire for heads and horns, irrespec- 
tive of their origin, would mean great and de- 
plorable slaughter ‘for commercial purposes.’ 
“In America, museums generally are treating 
the order Ungulata merely as an integral part 
of the great living world, which is not to be 
unduly exploited at the expense of other zoo- 
logical groups of equal scientific importance. 
In the zoological parks and gardens, the limita- 
tions upon the collections of hoofed animals 
are numerous, and it is possible to procure and 
exhibit only a few representative species, which 
as far as possible must typify the whole vast 
series. 


42 BULLETIN March-April, 1935 


Round-horned Deer Antlers in the Nucleus Collection 


| 1. Japanese sika deer. 4. Hog deer. 8. Malay sambar. 
2. Siberian roe. 5. Luzon sambar. 9. Altai wapiti. 
3. Schomburgk’s deer. 6. Barasingha deer. 10. Pére David’s deer. 


| 7. Thameng. 
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“Nevertheless, the desire to behold complete 
collections of large-game specimens springs 
eternal in the human breast. The wish for a 
comprehensive and all-embracing exhibit of the 
world’s horn-bearing animals is both natural and 
legitimate. To us, the logical 
sequence of the situation is a 
national collection of heads and 
horns, as fine and as nearly com- 
plete as American sportsmen 
and travelers can make it, lo- 
cated in the New York Zoolo- 
gical Park and owned and main- 
tained in perpetuity by the New 
York Zoological Society. 

“There should be two series 
of specimens, both of which 
eventually should be made com- 
plete. The first should be zoo- 
logical, the second geographical, 
and each should command an 
abundance of space. The first 
should be arranged in accord- 
ance with the system of Nature, 
to show evolution and relation- 
ships. Dull indeed is the imagi- 
nation which cannot foresee the ie 
intense interest which would at- . j\ \ 
tach to certain groups, such for . 
example as the Cervidae, when it is possible for 
the eye to comprehend in one sweep the long line 
of forms related to the Altai Wapiti. Imagine, 
also, the radiation of the genus Ovis from west- 
ern Mongolia southward to India, westward to 
Sardinia and Morocco, and northeastward by the 
grand loop to Kamchatka, Alaska and Mexico. 

“The second series naturally would be cre- 
ated to display the ungulate resources of the 
continents; and herein would maps of the geo- 
graphical distribution of families, of genera, 
and of species be strongly in evidence. In this 
series would be shown the centers of distribu- 
tion and the culminating points of many species 
popular with American sportsmen and natur- 
alists.”’ 

That was the plan. Possibly better than any 
others in the country, because they combined the 
enthusiasm of the sportsman with the knowl- 
edge and keen curiosity of the scientist, Mr. 
Grant and Dr. Hornaday realized the swiftness 
of the decline in the abundance and superior 
racial characteristics of the wild life of the 
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world, and they knew only too well the imme- 


diate necessity of preserving noble memorials 
of it while there was yet time. It would have 
been better to have started fifty, a hundred 
years, earlier, before some species, such as Pére 
David’s deer, became well-nigh 
extinct, and before improved 
means of transportation and im- 
proved firearms began to take 
their inevitable toll of the finest 
breeding specimens of all kinds, 
but there still was time to act. 

What they were undertaking, 
of course, was nothing less than 
a complete and worthy memorial 
to the vanishing big game of the 
world, and to establish it, to give 
the dream reality, Dr. Hornaday 
presented his personal collection 
of heads and horns to the So- 
Ciena 

It was a nucleus that defined 
many of the lines the completed 
collection would develop and fill 
out. In all there were 108 spe- 
cies represented by 131. speci- 
mens—9 species and 21 speci- 
mens of bison and buffaloes and 
their relatives; 12 species and 
19 specimens of mountain sheep; 8 species and 
8 specimens of goats and ibexes; 44 species and 
44 specimens of antelopes; 32 species and 36 
specimens of caribou, moose and deer, and 3 
species and the same number of specimens of 
tusked animals. 

The gathering of that collection had been 
the work of comparatively few years. As a 
hunter-collector for Ward’s natural history es- 
tablishment, Dr. Hornaday had collected many 
fine trophies in all parts of the world, but none 
of them had he kept for himself. It was only 
after he became Director of the new Zoological 
Park that he began to acquire a few fine heads 
and horns, performing what he had urged other 
sportsmen to do. 

In those days it was the custom of Carl Ha- 
genbeck, the great German animal dealer, to 
make presents of heads and horns to his friends 
and to the Directors of zoological parks with 
whom he had business dealings. Hagenbeck’s 
men in the field were instructed to ship back to 
Germany any fine trophies they encountered and 
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every year, or when some especially important 
order was placed with the firm, a fine pair of 
horns would be sent along with the animals as 
a surprise gift to the purchaser. 

“Hagenbeck gave me some fine horns,” Dr. 
Hornaday once recalled. “The finest, perhaps, 
was a colossal pair of horns of the Siberian ar- 
gali, Ovis ammon. ‘That pair came along as a 
present from Hagenbeck on some occasion that 
I have forgotten. His men obtained it in the 
Altai Mountains, the home and center of dis- 
tribution of the largest of the world’s mountain 
sheep. When it arrived, the skin was dried 
down on the skull and so the entire skull was 
perfectly preserved.” 

In describing the horns in that first Heads 
and Horns Brochure, Dr. Hornaday remarked 
that “The fully adult male argali stands about 
48 inches in shoulder height, but for its body 
to be in fair proportion to its enormous horns, 
it should be five feet high. An extra large pair 
of horns of this species is the grandest trophy 
a sheep-hunter ever can secure, not even ex- 
cepting the wide-horned Ovis poli of Tibet.” 

At that time, 1907, Dr. Hornaday’s specimen 
stood Number 4 in Rowland Ward’s “Records 
of Big Game.” In the latest edition of that 
valuable but far from complete record (espe- 
cially incomplete insofar as records of trophies 
in the United States are concerned), the speci- 
men in the National Collection heads the list 
under the special classification of ‘‘Owner’s 
Measurements,” indicating that it has not been 
officially measured by Ward. Its measurements 
are given as 59% inches in length on the front 
curve; 19% inches in circumference; and 40 
inches from tip to tip. 

Today the world’s record head of Ovis am- 
mon, according to Ward’s “Records,” is in the 
possession of St. George Littledale and its cor- 
responding measurements are 62% inches, 19% 
inches and 38! inches. : 

Whether by gift or by purchase, Dr. Horna- 
day had made his collection always with the 
purpose in mind of showing important species. 
Among the antelopes, in particular, he had made 
his selection of 35 species with care to illustrate 
the different genera and after that the most 
noteworthy and characteristic species. 

In forming his collection of deer antlers, he 
had purposely sought the rarer and lesser-known 
foreign species and especially those of Asia 
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instead of the comparatively plentiful North 
American species. It was well that he did so, for » 
he was early in the field and was able to obtain 
some specimens that it has since become almost 
impossible to find. 

“Of all deer antlers, the rarest and most 
eagerly sought by those who collect on zoo- 
logical lines are those of the well-nigh extinct 
Pére David’s deer, formerly of China but now 
of zoological gardens only. There are today 
(1907) precisely twenty-eight living specimens 
between ELlaphurus davidianus and total extinc- 
tion,” he wrote. 

Formerly there had been a herd of about two 
hundred Pére David's deer in the Imperial Park 
south of Pekin, but it was entirely destroyed 
during the Boxer war, so that in China, the 
native haunt of the animal, not one specimen was 
living then, nor is there one today, so far as 
is known. 

The species is still kept alive by a small herd 
of about thirty head maintained in Woburn 
Park in England by the Duke of Bedford. In 
Ward’s “Records” only eighteen pairs of ant- 
lers are recorded, of which the Smithsonian In- 
stitution has the largest, and the Duke of Bed- 
ford five pairs. Dr. Hornaday had acquired 
two pairs, one of shed antlers and one with the 
antlers attached to the skull, and both pairs 
were included in the Nucleus Collection. 

It is hard to estimate the monetary value of 
such things for which there is no established 
market price, but in 1907 Dr. Hornaday made 
an exchange of one pair of Pére David’s deer 
antlers on a basis of $400. 


P to the time that the National Collection 

was actually formed, Dr. Hornaday kept 
his collection in his home in nearby Bedford Park 
and in his office in the Zoological Park, in a wing 
of what is now the service building. As a neces- 
sary dramatization of the formation of the Na- 
tional Collection, he moved all his heads and 
horns to the Park. All that he reserved, all that 
remained to remind him of his years as a sports- 
man and collector, was his own little private 
trophy collection: the head of a bison he had 
shot in 1886, a fine mule deer head from Hell 
Creek, a mountain goat head from British Co- 
lumbia, and a pinacate mountain sheep head 
from Mexico. That little nucleus never grew, 
however; he has those heads today, and they 
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A present from Hagenbeck, the animal dealer: the magnificent skull and horns of the 
Siberian argali given to Dr. Hornaday and presented by him to the National Collection. 


are all he has. Everything else went into the 
National Collection. 

There was no more room for his collection in 
his office, and in any event he wanted the whole 
collection to be together as nearly as possible. 
Temporarily it was housed in a storage room 
in the Lion House and in a similar space in the 
Bird House. At that time, plans were being 
drawn for the Administration Building and 
work was to start on it in the fall of 1908, with 
the dedication scheduled for the following year, 
but actually it was two years before the building 
was completed. Pending the carrying out of the 
original plan for a separate building specific- 
ally designed to display the National Collection, 
Dr. Hornaday’s gift and any additions to it 


were to be exhibited in the two picture galleries 
in the Administration Building. 

Long before the latter building was com- 
pleted, the founders began to see their dream 
taking concrete form. Eventually, of course, a 
substantial accomplishment of their desires was 
inevitable, for Mr. Grant and Dr. Hornaday had 
placed the situation before the sportsmen of 
America in terms that could not fail to interest 
them. They had warned them that America was 
late in starting and in foreign species was al- 
ready far behind the South Kensington Mu- 
seum, into which British sportsmen for genera- 
tions had poured their finest trophies; they ap- 
pealed to American sportsmen on the grounds 
of scientific interest and national pride. Such 
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an appeal could not fail in bearing fruit—and 
important fruit it was. 

“The record of the first year is profoundly 
gratifying,’ Dr. Hornaday wrote. “It shows, 
beyond the possibility of doubt, that the idea 
meets the hearty approval of American sports- 
men, and that they will work it out to a splen- 
did consummation.” 

Gifts came from British Columbia and China, 
California and London and Philadelphia, and 
New York contributed what was by far the 
most outstanding accession of the first year, 
the great Reed-McMillin collection of heads, 
horns and skins of Alaskan big game. 


S. REED was an Englishman who between 

» 1896 and 1902 lived at Victoria, British 
Columbia. In those days Alaskan big game was 
plentiful and big—much more so, certainly, than 
it was even in 1908, or has been since. 

“The hunters of even less than ten years 
ago,’ Dr. Hornaday wrote in 1908, “were able 
to take their pick of the huge individuals who 
had fed fat and grown colossal in size, without 
the dangers and casualties of today. In 1900, 
heads were obtainable by persistent sportsmen 
which are now very hard to secure in the 
wilds. The period of real moose and caribou 
slaughter set in about 1900, and since that date 
very few sportsmen have collected moose-heads 
of 70 inches or above.” 

Mr. Reed was an indefatigable, if selective, 
hunter. On his frequent hunting expeditions to 
Alaska and northern British Columbia, he made 
it a practice to hunt very late in the fall or early 
in the winter, and to go after bears at the ear- 
liest possible moment in the spring. He shot 
only the best and most magnificently representa- 
tive specimens, and the choicest heads and skins 
he carried back to Victoria for mounting by 
Fred Foster, the outstanding taxidermist of the 
Pacific coast. The result was, of course, an 
unparalleled collection of Alaskan big game. 

For some years it was displayed on the walls 
of the Union Club in Victoria, but when Mr. 
Reed returned to England for permanent resi- 
dence in 1905 the problem of disposing of the 
collection became acute. At first it was offered 
for sale at $10,000; then the price was reduced 
to $6,000. Both Dr. Hornaday and Mr. Grant 
knew what remarkable trophies it contained 
and were anxious to obtain it for the young 
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National Collection. While they were in process 
of organizing a popular subscription to buy it, 
they got in touch with Mr. Reed and offered 
him $5,000 for the heads and horns, leaving out 
a large group of valuable bear skins. 

The reply was typical of the sportsman that 
Reed was; he replied that he did not like to 
divide the collection in any way, and that he 
would be willing to sell it to the National Col- 
lection—all of it, as it stood—for the $5,000 
offered for a part. 

“At this juncture,’ Dr. Hornaday commented, 
“Mr. Emerson McMillin of New York—banker, 
art connoisseur, big-game hunter and member 
of the Camp-Fire Club of America—intimated 
to me his desire to do something for the Na- 
tional Collection. When the proposal regarding 
the purchase of the ‘Reed Collection’ was fully 
placed before him, without an instant’s hesita- 
tion he said, “You buy the collection, have it 
brought on to New York, and I will pay both 
cost and carriage.’ ”’ 

On October 16, 1907, truck loads of big pack- 
ing cases arrived at the doors of the Lion House. 
The National Collection was beginning to grow 
and to fill out. 

The founders had not failed to make it clear 
that completeness was their aim; that the Na- 
tional Collection eventually should possess two 
equally complete sets of heads of every species 
of hoofed animals. The attainment of such an 
ideal necessitated gifts from many sources, and 
gifts were not slow in coming. 

Mr. Grant presented the collection with an 
extraordinarily large pair of walrus tusks and a 
family of white mountain sheep heads, a male, 
a female and a young specimen, from the “‘far- 
thest North” of their species, the extreme north- 
ern end of the Rocky Mountain chain, within 
fifty miles of the Arctic Ocean, and later gave 
two Rocky Mountain bighorns and a Columbia 
mountain goat. 

To help fill out the African groups, John 
Roger Bradley sent heads of a Coke hartebeest, 
an impala antelope and the common waterbuck, 
and contributed also a fine head of a Siberian 
argali and the mounted head of an Atlantic 
walrus. George L. Harrison, Jr., of Philadel- 
phia, sent three shipments of African heads, 
representing about sixty species. The African 
groups were further enriched by an extensive 


gift from John W. Norton of New York and 


This is how the National Collection was displayed in the days when it was hung in 
what is now the art gallery in the Administration Building. Many of the heads at 
the right are in the Reed-McMillin Collection. 


Cazenovia, including a greater kudu, an eland, 
a Baker roan antelope and a Crawshay water- 
buck. Besides those heads, he presented the 
collection with three from Wyoming, one of 
which was the head of a female prong-horn an- 
telope that bore horns. 

Caspar Whitney gave the museum a finely- 
mounted head of a wood bison, from an animal 
apparently about six or seven years old. Warbur- 
ton Pike, probably the first sportsman who pene- 
trated the Barren Grounds north of Great Slave 
Lake and saw the musk-ox at home, offered a 
tremendous musk-ox head that stood high among 
the record heads. From George H. Gould of 
Santa Barbara, California, came a mountain 
sheep head that Dr. Hornaday described as 
“not only one of the finest heads ever taken on 
Une BUMEMI@AI COMbiMEne, Its . . . oroloalolhy tne 


greatest trophy of Ovis canadensis that ever 
fell to the rifle of a gentleman sportsman.” 

Even China contributed in that first year. 
Mason Mitchell, the American Consul at Chung- 
king, forwarded what was the rarest specimen in 
the young collection: the entire skin, skull and 
horns of a takin, from Szechuan, Western 
China. That form had only recently been dis- 
covered and it was named Budorcas taxicolor 
mitchelli in honor of its discoverer. Mr. Mitchell 
himself had shot the specimen and it arrived 
safely and in good condition after five months’ 
transit, swathed in many layers of cloths im- 
pregnated by “the most pungent of the powders 
that are dealt in by the Chinese apothecary to 
keep off bugs, mice and rats of all sorts.” 

Out of a special interest in the wapiti group, 
Ferdinand Kaegebehn presented a fine pair of 
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antlers of the Arizona wapiti from the Santa 
Catalina Mountains, of which only three pairs 


were known to be in existence. The animal it- 


self appeared to have become extinct about 1901. 
It is probable that those antlers filled a place 
in the collection that could not have been filled 
otherwise. 

From a dozen other donors that first year 
came interesting and desirable gifts. All the 
available space in the Lion House was filled to 
overflowing and it was a relief to everyone when 
the Administration Building was finally opened 
for occupancy on November 15, 1910. Then the 
trophies were taken down from the burlap-cov- 
ered walls of the Lion House and properly hung 
in the two picture galleries that were their home 
for the next twelve years. 

The Administration Building was put into use 
before it was really ready for full occupancy 
and for many months after the National Collec- 
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tion was hung there the galleries could not be 
opened to the public, although men who were 
especially interested were taken upstairs to 
SCeaaks 

Simultaneously a campaign was under way 
to house the collection permanently in a build- 
ing of its own and to obtain funds that could 
be used to purchase particularly desirable heads 
that came on the market. In that work, Mr. 
Grant was indefatigable. He watched over the 
growing collection as sharply as Dr. Hornaday 
and when opportunities arose to fill important 
lacune he gave the needed heads. His gifts 
were not in the form of a large, single collec- 
tion, but rather a wide range of North Ameri- 
can desiderata. A fund of $100,000 was in 
process of being raised for building and pur- 
chases and he was instrumental in obtaining 
much of it. Before the Heads and Horns Mu- 
seum was actually opened in 1922 it appeared 


A real rarity from China was the takin, sent to the young National Collec- 
tion by Mason Mitchell, the American Consul at Chungking, who shot the 
animal and for whom the form was named. 
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Some of the specimens presented engineering problems—such as the great Tjader 
head of an African elephant lent to the National Collection in 1910 by Mr. Samuel 
Thorne and still on exhibition in the Zoological Hall. 


that $10,000 would be necessary to fill gaps in 
the collection, and Mr. Grant undertook, suc- 
cessfully, to raise the money and thus virtually 
completed the main branches of the geographical 
and zoological series before it moved into its 
permanent home. 

By 1915 it seemed probable that the new 
Heads and Horns Museum building could be 
financed and erected without delay, but it was 
wartime and prices of building materials were 
skyrocketing. The available funds proved in- 
sufficient and building had to be postponed until 
1921. On May 25 of 1922 the Museum was 
opened, at a cost of $140,000. 


“With the dedication and opening on May 25 
of the Museum of the National Collection of 
Heads and Horns, another dream comes true,” 
Dr. Hornaday wrote in the BuLuieTIN that sig- 
nalized the event. “It is complete in almost 
every detail, and it far surpasses the original 
hopes of its founders.” 

With what satisfaction he wrote those words 
only vhevand irs sGrant can, realize ih is net 
often in this life that one can say of anything: 
“Another dream comes true,’ and to add, for 
good measure, that the realization exceeds the 
original hopes. 

One thing he failed to write about—the tre- 


50 BULLETIN 


N7 


March-April, 1935 


Finding space to display and photograph the rapidly growing National Collection 

in the early days was always difficult, and the Park met the difficulty in the case 

of the Clarence H. Mackay Collection of Alaskan moose, elk and bison by hanging 
the heads on a temporary wall on the side of a building. 


mendous labor involved in housing the collec- 
tion. Labels had to be made and proofread, 
identifications had to be checked and rechecked, 
every item had to be properly placed. 

“I had the measurements of the wall space 
marked out on the floor and with the help of 
George A. McCluskey and John Rose, two of the 
Park’s carpenters, I placed each specimen on 
the floor in the position it was to occupy on the 
wall, and then they hung the specimens,’ said 
Dr. Hornaday. “Before it was over, and the 
building opened, I nearly went crazy.” 

As it stands today, the National Collection 
is complete in one way—and in another, it is 
still incomplete. There are no important gaps 
in the two series of exhibits; every major spe- 
cies of the horned and hoofed animals of the 


world is represented in both lines. Sub-species 
are lacking in some instances, and so they must 
always be. There are, for instance, almost in- 
numerable subspecies of the African black, or 
Cape, buffalo, each one differing from the 
others by extremely minor points and possibly 
largely classified as subspecies because of their 
range. It would be unnecessary as well as con- 
fusing to exhibit specimens of every subspecies, 
but the National Collection contains five speci- 
mens that stand very well for the whole spe- 
cies, ranging from the massive Cape buffalo it- 
self to the small Congo buffalo at the northern 
end of the range. 

Where the National Collection is still lack- 
ing is in the perfection of its exhibits. From 
the very beginning heads that were definitely 
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“poor” were excluded, but perforce some had 
to be admitted that could only be classified as 
mediocre, if anything approaching complete- 
ness was to be attained. In the course of the 
years, many of the mediocre heads have been re- 
placed by better ones, and even some of the 
“good” heads have given way to outstandingly 
fine examples. To realize to the fullest the 
dream of the founders, the collection will be 
complete only when every big-game species is 
represented and every head on its walls is the 
finest obtainable. Ideally the National Collec- 
tion should contain nothing but heads worthy 
to appear in Ward’s “Records of Big Game” or 
in the late Prentiss N. Gray’s “Records of 
North American Big Game,’ the two works 
that stand in the same relation to the big game 
trophies of the world as Burke’s “Peerage” does 
to the human nobility of the world. 

From its inception to March 1, 1935, the 
National Collection has acquired by gift or pur- 
chase 2,098 specimens. It still needs a few spe- 
cies. In some cases better heads are desired to 
replace low records already on the walls and 
in others mounted heads are needed to replace 
mere horns. 
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In 1928 the Heads and Horns Committee of 
the Zoological Society drew up a list of desid- 
erata and that list, supplemented by the sugges- 
tions of Curator M. S. Garretson, follows, all 
the items desired being fine mounted heads: 


ZOOLOGICAL SERIES 


Red River hog 

Chitral markhor 

Chiru (Tibetan antelope) 
Derby eland 
Schomburgk’s deer 
Bornean banting 

Saiga antelope 
Mountain nyala 


Sumatran rhinoceros 
Abyssinian wild ass 
Pere David’s deer 
Indian elephant 

(with large tusks) 
Pygmy hippopotamus 
Pygmy African elephant 
Giant forest hog 


GEOGRAPHICAL ‘SERIES 
Dwarf African buffalo Chitral markhor 


(male) Chiru (Tibetan antelope) 
Persian wild ass Bornean banting 
Onager European moose 


Chillingham bull Okapi 


Even if all those heads should be miraculously 
added to the collection, would it be complete, 
finished, definitive? Probably not. There will 


always be a finer head, somewhere, that sports- 
men will envy for the National Collection. 


| 
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M. S. Garretson, the Curator of the National Collection of Heads and Horns since 

1924, has his own private collection of trophies in his office in the Museum. He knew 

the West in its wilder and wooher days and his trophies reflect a day when it was 
still a hunter’s paradise and when cattle men carried guns—and used them. 
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Trophies of the Chase 


A Survey of the Present Exhibits in the National Collection of Heads and Horns 


CiaupE W. LEISTER 
Curator of Educational Activities 


S a rule, every collection of worth-while ob- 
jects has some outstanding specimen which 
serves as a nucleus of attraction and during the 
course of time contributes largely to the repu- 
tation of the collection. 

In such a light we should judge the African 
elephant tusks, the gift of Mr. Charles T. Bar- 
ney, which have been a feature of the National 
Collection of Heads and Horns for years. Since 
they have been on exhibition they have probably 
evoked more questions from visitors than any 
other specimen. For this there is good reason, 
because they are of almost incredible length and 
bulk. To the average person it seems well-nigh 
impossible that they were once carried by a liv- 
ing elephant. Beyond the consideration of mere 
size, their chief features are their graceful curve 
and symmetry, for they are practically identical. 
The right tusk is 11 feet, 512 inches long and 
the left tusk 11 feet long. The weight of the 
pair is 293 pounds. | 

Until recently these held the world’s record 
for a pair of tusks on public exhibition. One 
larger pair was known to be in existence. 
Each tusk was more than 12 feet long, and the 
combined weight was more than 400 pounds. 
However, only one tusk was on exhibition and 
the other was privately owned. Not long ago the 
pair was reunited in the British Museum and 
the pair in the National Collection was forced 
into second place. 

The Barney tusks were apparently once the 
property of King Menelik of Abyssinia, and 
were given by him to a European official. Event- 
ually they found their way to the London ivory 
market where they were “discovered” by Row- 
land Ward, from whom they were purchased for 
this collection. We have a more complete his- 
tory of the British Museum pair, and Mr. Gar- 
retson, Curator of the National Collection of 
Heads and Horns, furnishes the following notes 
concerning them: 

“The largest elephant tusks of which there 
is any record were taken from an old bull, killed 
with a muzzle-loader by an Arab slave at the 


base of Kilimanjaro in 1898. They weighed 
228 and 232 pounds, a total of 460 pounds, and 
each measured more than 12 feet in length. They 
were sold in Zanzibar for £1,000—nearly $5,000 
—the greatest price that has ever been paid for 
the tusks of a single elephant. 

“The slave who shot the animal said that, as 
the animal stood, his tusks almost reached the 
ground. He was nct a big elephant but had the 
high shoulders and sloped away in the back ‘like 
a hyena,’ the kind of elephant the old Arabs in 
Zanzibar always said carried the heaviest ivory. 

“These tusks created quite a sensation not 
only in East Africa but also in Europe and in 
America where they were exhibited in Tiffany's 
windows in New York. 

“One of the great pair was purchased for the 
British Museum of Natural History at South 
Kensington; the other was kept in the private 
collection of the ivory-cutters at Sheffield until 
1933, when it was purchased for the Depart- 
ment of Zoology at the Museum. Thus the pair 
are now together again. 

“As to whether these are the largest tusks 
ever secured from an elephant, we cannot be 
quite sure. Burton, in 1872, spoke of hearing 
of a pair weighing approximately 280 pounds 
each, that had been sent from Mozambique to 
the King of Portugal, and Von Hohnel tells us 
that his ivory-trader guide knew of a tusk which 
weighed 264 pounds. At any rate, the two 
Kilimanjaro tusks are the largest of which there 
is any generally accepted record.” 

The sight of giant tusks, such as the above, 
easily carries one’s imagination back some 
25,000 years to the great elephant of that day, 
the mammoth. Indeed, the average visitor to the 
Heads and Horns Museum is led to remark that 
he finds it hard to believe that any present-day 
elephant could bear such tremendous structures 
of ivory and that they must have been carried 
by some animal long extinct. Happily, we now 
have, for the purpose of comparison, a world’s 
record mammoth tusk on display in the Geo- 
graphic Hall of the Museum. It is a fine, typi- 
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A present-day elephant carried these enormous tusks, the second largest pair in the 
world. This picture shows how they were displayed when the National Collection 
of Heads and Horns was still housed in the Administration Building. 


cal example of the Siberian mammoth. Dr. 
Blair purchased this specimen in 1931 from the 
London establishment of Rowland Ward, who 
had received it from Russia a short time before. 
Although this specimen dates back to the last 
ice age, it is in excellent condition and remark- 
ably well preserved. The ivory is still light in 
color, generally smooth and polished, and sur- 
face checking is not extensive. It is 13 feet 9 
inches in length and 20%6 inches in circum- 
ference, being somewhat longer and heavier than 
a specimen in the Leningrad Museum, which 
was formerly regarded as a record. 

Several other mammoth tusks are exhibited in 
the National Collection, including examples 
from the United States and Alaska but all of 
them are, of course, smaller than the Siberian 
specimen and not as well preserved. This ac- 
quisition would tend to show that although the 


mammoth possessed characteristically shaped 
tusks there was probably little difference in their 
size and weight in comparison to those borne by 
present-day elephants. 

Wild cattle furnish many of the finest trophies 
of the chase. Not only does this group include 
some of the world’s most majestic animals, but 
their display of courage, audacity and vicious 
tempers leaves the successful hunter with a sense 
of satisfaction and the thrill of conquest that is 
rarely obtained to a like degree in the pursuit of 
other animals. It-is a well-known fact that 
hunting members of the cattle tribe is an ex- 
tremely dangerous sport because the unex- 
pected is so likely to happen. All wild cattle 
are rather difficult to kill and most of them 
inhabit brushy country where the rough going 
places the sportsman at a disadvantage. From 
the little anoa or pigmy buffalo of the Celebes 
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This is a world’s record tusk of the Siberian mammoth, 13 feet 9 inches long, but 
it is only 2 feet 6% inches longer than the largest of the two elephant tusks pictured 
on the opposite page. It is almost perfectly preserved. 


to the great Malay seladang, which frequently 
charges the hunter on sight, all furnish a brand 
of sport that is unexcelled. 

The National Collection attempts to achieve 
completeness in exhibiting a collection of sports- 
men’s trophies representing all the animals that 
are hunted for sport. Recent acquisitions have 
made the wild cattle group particularly effect- 
ive, and the visitor can see, almost at a glance, 
the principal species and races of the wild cat- 
tle of the world. 

It would be fitting for this collection to ex- 
hibit the world’s record head of the American 
bison, but while it has a number of very fine 
heads it can not claim the record trophy. The 
tragic story of the bison is now fairly well 
known to everyone interested in American na- 
tural history. This noble animal, in many re- 
spects the finest of the family Bovidae, once 
roamed the plains region in countless thousands. 
As the country was gradually opened up to 


civilization and especially after the completion 
of the Union Pacific railroad, it was slaughtered 
so relentlessly that by 1890 it was practically 
extinct. Fortunately, organizations such as the 
American Bison Society and the New York 
Zoological Society did such good work toward 
enlisting sentiment and help in favor of the 
perpetuation of this species that it was saved. 
The latest report of the American Bison Society 
stated that there are now between eighteen and 
nineteen thousand bison in the United States 
and Canada. During the period of ruthless 
slaughter many fine heads undoubtedly were 
left to bleach on the prairies. Had they been 
saved, they would now be the prized possessions 
of many a trophy hall. 

Following the virtual destruction of the plains 
bison, the only remaining really wild herds were 
the wood bison, native to the Great Slave Lake 
region of Canada. This race is somewhat larg- 
er and darker than the typical variety. The 
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(Top) A representative head of the European bison, or wisent. The animal is now 
practically extinct and fewer than 100 individuals are known to be still alive. This 
head, while not a record, is a typical one. 

(Bottom) This head of the American bison, or buffalo, shows the simple, crescentic 
curve of the horn, which is quite different from that of the wisent. The latter’s horns 
are curved more like those of domestic cattle. 
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A recent accession by the National Col- 

lection 1s the Congo, or dwarf buffalo, 

from the forested region of central 
equatorial Africa. 


National Collection is fortunate in possessing 
several examples of these northern animals 
which were secured some years ago, for in recent 
years the Canadian government has shipped sur- 
plus plains bison from its Wainwright herd into 
wood bison territory, a procedure which is quite 
likely to destroy the racial characteristics of 
the latter animal. 

At the present time the European bison or 
wisent is on the verge of ex- : 
tinction. The International 
Society for the Preservation 
of the Wisent is striving to 
secure for this animal what 
has already been obtained 
for our American bison— 
safety from almost certain 
destruction. Because of the 
few animals left since the 
Kuropean War (less than a 
hundred), the antagonistic 
feelings that persist between 
the various countries con- 
cerned and the resulting lack 
of cooperation, the task is 
especially difficult. 

The wisent stands higher 
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at the hind quarters than the 
American bison, the hair on 
the forequarters is not so 
long and the tail is longer. 
It is a somewhat larger and 
heavier animal. The several 
specimens of the wisent on 
display in this collection, 
while not records, are fine, 
ty wicalane xamplesmarotmmnt lie 
pure-blooded species. 

The African buffalo has 
furnished the most highly 
prized trophy in many a 
sportsman’s collection. There 
is considerable variation in 
the size, shape and general 
conformation of the magnifi- 
cent horns borne by this ani- 
mal, no two being alike in 
Limiswcenerallyeacreed that tneKe 
are two species, the great black buffalo, includ- 
ing many races, and the little red Congo or 
dwarf buffalo. 

The Cape buffalo, about five feet high at the 
shoulder and jet black in color, is the largest 
of the African buffaloes. The Congo buffalo, 
about forty-two inches high at the shoulder and 
distinctly reddish in color, is the smallest. The 
many intermediate races between these two 
species are progressively smaller in size and 
tend to become red in color as they approach 
equatorial Africa. 

The recent acquisition of a dwarf buffalo, 


all respects. 


One of the finest big game trophies is the Cape buffalo, 
the largest race of the African buffaloes. This head is ex- 
ceptionally large and for a long time was a world’s record. 
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The Malay seladang is dangerous game, for he delights in “hunting the hunter” and 
he will lurk in ambush for a favorable opportunity to charge. He is the largest and 
fiercest of the cattle tribe and this fine head bears the scars of many battles. 


the gift of Mr. Irving P. Taylor, filled a gap 
in the buffalo collection and ended a search 
that had endured for some years. The two 
species and the principal races of African buf- 
faloes are now represented. 

If an account of the hunting incidents which 
occurred during the course of obtaining the 
specimens now in the halls of the National Col- 
lection could be preserved, some most interesting 
reading would result. Note the following quo- 
tation from the former owner of one of the 
finest trophies: “This magnificent buffalo head, 
for a long time the record, was shot by my 
cousin. The scar on the left horn was caused 
by the bullet from an elephant rifle when charg- 
ing within five yards. This caused the buffalo 
to swerve, and saved my cousin’s life. How- 
ever, it gored and killed his splendid shooting 
horse.” 

In the search for record examples of the more 
strikingly handsome animals generally preserved 


as trophies, the smaller species have not been 
lost sight of, and so we find one of the smallest 
of wild cattle, the tamaru, from the Philippines, 
represented by a record head, the gift of Mr. 
Archibald Harrison. This buffalo serves more 
or less as a connecting species between the 
Bornean buffalo and the smallest of all cattle, 
the anoa. The horns resemble those of the more 
typical Indian buffaloes rather than the com- 
paratively straight horns of the anoa. The 
length of this record pair is 15% inches. 

The largest of the world’s cattle, the Indian 
bison or gaur, is represented by several fine 
specimens, but the prize trophy in this group is 
the Malay seladang. While not a world’s rec- 
ord for size, it is an especially fine head and its 
great bulk conveys to the visitor an excellent 
idea of these giants among cattle. 

The seladang differs from the gaur princi- 
pally in lacking a well-developed arch or crown 
between the horns, and a concave forehead. 
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There is also a great difference in temperament. 
The gaur is generally shy and retiring while the 
seladang has the reputation of being the most 
dangerous of all wild cattle. It is said frequent- 
ly to turn tables on its pursuers and actually 
hunt the hunter. 

Almost all the principal species and races of 
the sheep and goats of the world are exhibited 
in the halls of the Museum. Since so many of 
these animals possess such strikingly handsome 
heads, making ideal trophies of the chase, it is 
easy to understand why they have led sportsmen 
tomthe: tare comers, of eile worldmeey\ itlomprne 
Museum possesses only one world’s record in 
this group, the specimens shown are such fine 
examples of their species, and the collection is 
so all-inclusive, that the group is extremely well 
represented. 

The world’s record Asiatic ibex was presented 
by Dr. Hornaday as one of the trophies in the 
Nucleus Collection. In the years that have 
passed since that time, no better specimen has 
turned up to take its place. It is a typical head 


of the species and shows to good advantage the 
heavy, transverse knobs or ridges on the front 
edge of the horns. 


The horns are 58 inches 


A world’s record 
head of the Asiatic 
ibex in the National 
Collection. The long 
and graceful horns 
of the ibex, studded 
with knobs on the 
front edges, distin- 
guish it from the 
true goats. 
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long, 11% inches in circumference and extend 
44% inches from tip to tip. 

The argalis, from the mountainous regions of 
Asia, are usually regarded as being the world’s 
most handsome sheep. They are represented in 
this collection by a number of very fine heads. 
Although none of them are world’s records, all 
are outstanding specimens and several closely 
approach the record heads in measurements. The 
romantically named Marco Polo sheep is repre- 
sented by three excellent heads, and a specimen 
of Littledale’s argali is also worthy of note. The 
best example of the Siberian argali dates back 
to the Nucleus Collection and was presented by 
Dr. Hornaday. It is only slightly less than an 
inch under the record in length and closely ap- 
proaches it in other respects. 

The collection of Rocky Mountain sheep is an 
extensive one. None of the trophies is a record 
head but several are among the finest of their 
kind, especially a bighorn in the Zoological Hall 
and a black mountain sheep in the Geographical 
Hall. 

Recently an interesting specimen, the gift of 
Capt. Paul A. Curtis, was added to the Zoo- 
logical Collection. This is the Arran goat from 
Holy Isle, Scotland. While it appears to be 
fairly similar to some present-day domestic 
goats, this animal has an interesting 
history and is said to be a direct de- 
scendant of the goats inhabiting that 
region in prehistoric times. Mr. Gar- 
retson’s interesting note on this goat 
reads as follows: 

“The island of Arran is situated at 
the mouth of the Clyde River on the 
west coast of Scotland with an area 
of about sixty-eight square miles, and 
is owned by His Grace the Duke of 
Montrose. Between the island of 
Arran and a rock called Gilders 
Craig there is a little island which 
is practically nothing more than a 
great crag of rock jutting out of the 
sea. This little island is known as 
the Holy Isle, because St. Columba, 
an Irish saint who is credited with 
having Christianized Scotland, is 
supposed to have lived in a cave on 
this island for a year or more. It is 
on this rocky crag that some ninety 
to one hundred wild goats live. They 
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Lhe argalis are generally conceded to be the finest of the world’s sheep 

and the National Collection contains a number of heads that approach 

the world’s record, including this large and handsome head of the ro- 
mantically-named “Marco Polo sheep.” 


are pure white in color and have a head that 
resembles that of our western goats, but instead 
of the horns being round and a shiny black, they 
are in form more like those of the ibex and in 
texture like those of a sheep.” 

In contrast to European sportsmen, few 
Americans have hunted in Africa, yet the collec- 
tion of antelopes, that group of animals so typi- 
cal of African plain and desert, is unexcelled. 
Practically all trophies on display are better- 
than-average and six of them have been accepted 
as world’s records. A number 
of others have been regarded 
as records in the past but have 
since yielded that honor to 
other heads. 

Antelopes comprising the 
Oryx group are highly prized 
by sportsmen because of their 
long, sharp, graceful horns. 
In the white oryx they are 
scimitar-shaped, while in the 
gemsbuck they are exceeding- 
ly long and straight. As a 
rule the horns borne by the 
males of all antelopes are 
larger and finer than those 


and the female has the larger and finer horns. 
There are two magnificent pairs of gemsbuck 
horns in the National Collection and one of them 
was long regarded as a record. 

A host of waterbucks is to be found in the 
trophy rooms of the world and the National Col- 
lection has been fortunate in securing a record 
head. It is a handsome, typical specimen, from 
Delagoa Bay. The horns are 362 inches long, 
87%s inches in circumference and 24 inches 
between tips. 

Another closely related spe- 
cies, the lechwe, is also rep- 
resented by a record head. 
Like the true waterbucks, this 
animal favors well watered 
country, especially swampy 
This head, on display 
in the Zoological Hall, bears 
horns with a considerably 
greater spread than the aver- 
age. The measurements are: 
3572 inches in length, 8% 
inches in circumference and 
28 inches between tips. 

The reedbucks are repre- 
sented by a number of fine 


areas. 


carried by females, but the 
gemsbuck reverses this rule 


Rocky Mountain sheep, closely 
related to the argalis of Asia. 


specimens. A record Sudani 


reedbuck is a gift of Mrs. J. 
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A typical and record head of the com- 


mon waterbuck, from Delagoa Bay. 


isl: Premios, Jeans imaoe is Cneie- 
acterized by long, slender horns 
which have a strong tendency to 
turn outward, although in some 
instances the tips turn inward. 
Mise Inownis weasmirs 17/22 
inches in length, 5% inches in 
circumference and 22% inches 
between tips. 

Many sportsmen regard the 
greater kudu as the finest of all 
African antelopes. Certainly the 
long, gracefully curled horns 
furnish a trophy that any hunter 


can be proud of. The finest kudu in the collec- 
tion is the gift of Mr. Harold J. Fowler. While 
not a world’s record, it easily ranks within the 
first ten. 

Another fine antelope trophy is the pair of 
Derby eland horns on display in the Zoological 
Hall. For a long time these were regarded 
as a record but they have since been exceeded 
by another. They represent the Congo race and 
were obtained in the French Congo. 

An interesting display in the Zoological Hall 
is made up of the smaller African antelopes, 
grysboks, duikers, oribis and dikdiks. It is quite 
apparent that many visitors to the collection 
were not aware of the existence of such small 
antelopes and as a result these little animals 
sometimes get a greater amount of attention than 
much larger and more striking exhibits. While 
duikers and their close relatives are so small 
that they are not sought after extensively as 
trophies, they have their place in a representa- 
tive collection. A number of the specimens are 
close to the record for the species. Salt’s dik- 
dik, in the African collection, is a record, with 
horns four inches in length—really giant horns 
for such a tiny antelope. 

Practically all species and most of the more 
important races of the deer of the world are 
found in the National Collection. North Ameri- 
can deer are represented in most instances by 
exceptional heads but European and Asiatic 
species, including a number of rarities, are no 
less well displayed. 

One real rarity is Schomburgk’s deer from 
Siam. Related to the swamp deer or barasingha, 


Littledale’s mountain sheep, a dweller of Asia, is an- 
other well-known representative of the argalis. 
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it possesses the most grace- 
fully complex antlers of any 
deer. The short beam is 
evenly forked and each of 
these branches fork again 
to terminate in long tines. 
The brow tines are long, 
arise at right angles to the 
beam and usually are forked. 
A set of Schomburgk’s deer 
antlers in the National Col- 
lection can, in some respects, 
be regarded as a record. 
They are 33°4 inches in 
length, 74 inches in circum- 
ference and have a spread of 
36% inches. They are. al- 
most perfectly symmetrical, 
with nine points on each 
side. This deer lives in a 
restricted area and is prob- 
ably on the verge of becom- 
ing extinct. Certainly only 
a few more specimens can be 
obtained in the future. 

Pere David’s deer is an- 
other extremely rare deer, 


fortunately represented in this collection. It was 
first described from specimens in the royal hunt- 
ing park at Pekin and there is no record of it 


ever being ob- 
tained in a 
wild state, 
where it is now extinct. 
Some of these deer were 
brought alive to Europe 
and acquired for the Duke 
of Bedford’s collection at 
Woburn Abbey, where a 
small herd is still in ex- 
istence. All of the Chi- 
nese animals were killed 
following their escape 


during a great flood. The 
Woburn Abbey herd, there- 
fore, contains all of the spe- 
cies known to be alive today. 

The antlers, which curi- 
ously enough are sometimes shed twice 
a year, differ considerably from those 
of other deer. They fork just beyond 
the burr, and the rear prong, which 
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This head of the Sudani reedbuck holds the world’s record 
for size. Long and slender horns, with a strong tendency 
to turn outward, characterize this race of reedbucks. 


Another record ante- 
lope head is that of the 
African lechwe, a close 
relative of the true 
waterbucks. Like the 
latter, it prefers to 
dwell in well-watered 
country and especially 
swampy areas. Its 
horns are just as long 
and ‘sharp as they ap- 
pear in this picture! 


is very long and straight, is directed backward. 
The other, the ascending branch, is shorter 
and heavier and forks about midway to the tip. 


The Na- 
tional Collec- 
tion’s exhibit 
of North American deer 
is justly famous and em- 
braces several well-known 
private collections, such 
as the Mackay and Reed- 
McMillin collections, an 
excellent foundation for 
the material received in 
recent years. Ine fact, a 
number of specimens in 


these early collections have 
never been excelled. 

The magnificent heads of 
the Alaska moose which were 
included in the above collec- 
tions are now a distinct feature of the 
exhibit displaying the deer of the world. 
Three of these moose heads are giants 
of their kind and must be ranked among 
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There are probably no more graceful and beautiful antlers in the world than those 
of Schomburgk’s deer, now believed to be eatinct. The specimen in the National 
Collection is almost perfectly symmetrical, with nine points on each side. 


the best four that have ever been brought out 
of Alaska. The prize head from the Mackay 
collection is regarded as one of these records. 
The dimensions are: length, 42 inches; circum- 
ference, 10 inches; spread, 76 inches; greatest 
width of palm, 17% inches; number of points, 
13-15. Another head, from the Reed-McMillin 
collection, excels this specimen in a few respects 
but falls below it in others, thus demanding al- 
most equal recognition. The Alaska moose is 
generally regarded as being the largest deer, 
living or extinct, and the National Collection 
can feel justly proud of its impressive display 
of these most magnificent of deer trophies. 


The American moose is represented by a num- 
ber of very fine heads but none is a record. 


Recently, an interesting specimen was obtained 
through an exchange with Taft School. This is 
known as the Bierstadt head and is remarkable 
for the extreme width of palm on the brow tines. 
Many moose heads have developed no indica- 
tion of the brow tine palm but here it reaches 
a width of 13% inches. 


The various species and races of the caribou 
furnish some of the finest trophies of the chase 
that can be obtained on the North American con- 
tinent. The National Collection is again in- 
debted to the Reed-McMillin collection for its 
superb display of caribou heads. Every sports- 
man knows that it is now practically impossible 
to obtain heads that are much better than ay- 
erage. The finest trophies were secured around 
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One of the four famous Alaska moose heads in the National Collection. The extreme 
width of the palm in relation to the length is to be noted as one of its outstanding 
characteristics. The head is from the Reed-McMillin Collection. 


the turn of the century, when the Reed collection 
was assembled, and most of these early speci- 
mens are still among the best of their kind. 

The woodland caribou is represented by an 
exceptionally fine head, not a record, but much 
better than the average obtained today. ‘This 
typical race of the caribou is the most southern 
and eastern representative of the species and 
the only caribou to be found within the borders 
of the United States. There are now few sur- 
vivors of the numerous bands that were to be 
found in colonial days, and it is a pity that some 
of the better specimens of that time could not 
have been preserved. 

The Osborn and Grant caribous are of spe- 
cial interest to members of the New York Zoo- 


logical Society, since they were named in honor 
of two founders of the Society, Prof. Henry 
Fairfield Osborn and Mr. Madison Grant. 

The Osborn caribou, the largest of all cari- 


bous, belongs to the mountain caribou group and 


has relatively large, distinctly flattened antlers. 
A record specimen of this species is the gift of 
Mr. F. C. Havemeyer. It is 62% inches in 
length, 7/2 inches in circumference, has a spread 
of 4314 inches and its points are 18-16. An- 
other and almost equally fine set of antlers is 
found in the Reed-McMillin collection. 

The Grant caribou, one of the Barren Ground 
caribous, is represented by several outstanding 
heads from the Reed-McMillin collection. The 
record head measures 62 inches in length, has a 
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circumference of 8% inches, a 
spread of 50 inches and its points 
are 12-9. 

The caribou collection was 
rounded out by the recent addition 
of a good head of the Newfound- 
land caribou, the gift of Mr. 
Grover E. Asmus. This caribou 
belongs to the woodland caribou 
group. It is larger than the typ- 
ical species and much lighter in 
color. The antlers have a wider 
spread and the branching is more 
complex. 

Other large and _ impressive 
hoofed animals such as the rhi- 


noceros, hippopotamus and giraffe are included 
in the National Collection. Several marine ani- 
mals help to round out the series. Among these 
we find a record specimen of the Pacific walrus, 
the gift of Mr. Henry A. Caesar. Its tusks are 
864 inches in length and 9% inches in circum- 


Osborn caribou, one of the group 
of mountain caribou. 


Grant caribou, a representative of 
the Barren Ground caribou. 


ference. There is a unique and rare nar- 
whal, which instead of the usual single 
tusk, has two of these long, spirally-turned 
lances of ivory. The “combat group” of 
locked antlers of fighting deer is another 
exhibit that invariably interests visitors, as 
does a small collection of old hunting guns. 
As a last thought in discussing the National Col- 
lection of Heads and Horns, it can be said that 
the dream of the founders is being realized. 
Here in adjacent halls have been gathered to- 
gether two great collections of sportsmen’s tro- 
phies, systematically arranged and truly repre- 


sentative of the “Vanishing Big Game of the 
World.” 
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‘Record’? Head? 


M. S. GarRETSON 
Curator of the National Collection of Heads and Horns 


VERY sportsman and big game hunter will 
recognize the truth of the assertion that 
present methods of determining just what meas- 
urements of horns and antlers are necessary to 
establish a “record” leave something to be de- 
sired in the way of distinction and consistency. 
This article is an inquiry into some of the meth- 
ods now employed and a suggestion for com- 
bining the elements that make for “‘record”’ size 
so that they may be given their proper weight 
in determining which is actually the finest of a 
given series of trophies. 

The basis of any attempted scientific system 
of measurements of this kind must be the “typ- 
ical” form of the horn or antler, disregarding 
malformations and freaks. 

As there are many variations in the pattern 
of horns and antlers, especially the latter, the 
question naturally arises as to what constitutes 
a typical specimen of any particular species. 
A reasonable answer and the one most widely 
accepted is that when, after careful study and 
observation, it is discovered that the majority 
of antlers of a given species closely resemble a 
certain pattern, it is to be assumed that this 
pattern, with no great variations, can be ac- 
cepted as typical of that particular species. 

The value of a horn trophy is largely deter- 
mined by two important factors, viz.: its re- 
semblance to type, and its dimensions. 

The majority of big game hunters usually en- 
deavor to obtain as fine a specimen of the spe- 
cies as possible, especially the horns, which oc- 
casionally may be classed as a record for size. 
However, no one dimension should determine 
whether a head is the best over all in the record. 
As a record denotes a condition which goes be- 
yond or is extraordinary among others of its 
kind, it is therefore necessary, in order to de- 
termine accurately if this is so, to take certain 
measurements, but in the absence of any estab- 
lished standard as to which one of the several 
measurements constitutes a record for the whole, 
the matter is more or less confusing. 

In the recent publication of ‘Records of 
North American Big Game,” edited by the late 
Prentiss N. Gray, he acknowledges the fact that 


no one dimension should be the controlling fac- 
tor in establishing a record. Nevertheless, in 
his tabulation he has in some cases placed length 
above all other dimensions while in other mem- 
bers of the same family group, the greatest 
spread leads the list. 

It is the usual custom when measuring horns 
and antlers to ascertain the length, circumfer- 
ence and spread; and for antlers, the number 
of points and width of palm. These are the 
principal measurements that are of any great 
importance in determining a record. At present. 
there is no established rule as to which dimen- 
sion should take precedence, but it is generally 
conceded that as length usually governs the size, 
length should carry considerable weight. This 
applies in most all cases except the moose, whose 
antlers vary greatly and where length is of less 
importance than the palm, which is the largest 
and most outstanding feature. Therefore it 
seems reasonable that width of palm should be 
of first consideration instead of spread. While 
the spread is of interest, it can hardly be ac- 
cepted as being of superior importance because 
it simply records the position and not a dimen- 
sion of any part of the antler. Inferior moose 
antlers, owing to an extra long or freakish point, 
could easily lay claim to being a record—and no 
doubt are, insofar as spread is concerned. But 
if, in all other respects, they do not compare 
favorably with a good typical specimen of the 
species, they should not be rated over and above 
all others simply on account of position. 

It has been suggested that an important point 
for consideration is the amount of bulk or horn 
material, but there are reasons why bulk is of 
no great importance in judging a horn trophy. 
The beauty or pattern is not determined by the 
amount of material it contains. An oil painting 
is not judged or valued by the amount of paint 
on the canvas, but rather according to its proper 
distribution. And so it is with horns. A very 
inferior type of horn could easily qualify in the 
matter of bulk but otherwise be of little value 
as a trophy. 

If horn trophies were a commercial commod- 
ity and were sought for the amount of material 
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they ete, irrespective of how distributed, 
then bulk would be of some importance, but 
bulk is a matter of quantity and not a dimension. 

In order to avoid confusion, the circumfer- 
ence of an antler or horn should be taken at its 
base. In antlers it should be taken just above 
and close to the burr, just as a tree is measured. 
If taken anywhere else, the measurement should 
be so specified, but placed secondary to the base 
dimension. Circumference of the burr itself is of 
small importance because of the great irregu- 
larity of the nodes or points. 

Owing to the peculiar base pattern of horns 
on the musk ox and Cape buffalo, width of base 
may be substituted for circumference. 

It is doubtful if any antler trophy can be 
classed as a “World Record” unless it equals or 
exceeds in all the principal dimensions, viz: 
length, width of palm, circumference, number 
of prongs and spread. In each case where a 
record for a single dimension has been obtained, 
it would be more enlightening if a symbol was 
used denoting the particular part which is a 
record. This could be done by using a small 
star in published records or on museum walls; 
a perpendicular line attached to the bottom 
might denote length, a horizontal line on both 
sides of center, the spread; on one side only, 
width of palm. Such marks would indicate 
graphically the specimen’s true position in the 
list of records. 
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Field measurements taken at the time an ani- 
mal is killed are of some interest, but because of 
shrinkage they cannot be relied upon for any 
length of time. In order to avoid any suspicion 
of exaggeration, official measurements for com- 
parison should not be taken during the period 
of shrinking which occurs during the first year 
and is governed largely by the temperature of 
the surrounding atmosphere. 

The old theory that the age of a deer can be 
determined by the number of prongs or points 
on the antlers cannot be depended upon with 
any degree of accuracy because deer often grow 
more than one prong a year, and then again pro- 
duce the same number of prongs for several 
years in succession; their growth also depends 
upon the forage, and when this is scant the ant- 
lers do not develop as well as when it is abund- 
ant. The average life of a deer is from 15 to 
20 years. Many antlers are found having more 
than 40 and 50 points, and at least two white- 
tail deer are on record which had more than 70 
well developed points. As a rule, the best-de- 
veloped antlers are grown during middle life. 
After that they start to decline and frequently 
have less points than when the animals are in 
their prime. 

The most reliable way to determine the age 
of deer is by the teeth. They get their perma- 
nent teeth at about the age of three, and as these 
gradually wear off, their condition will usually 
give a fair estimate of age. 
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The Whale Shark at Acapulco, Mexico 


The Occurrence of this Giant Shark in.a New Locality 


E. W. GupGeEer 


Bibliegrapher and Associate Curator of Ichthyology, 
American Museum of Natural History 


and Rautepu L. Smiru 
Mexico City 


(Photographs from Mr. Ralph L. Smith) 


ECAUSE of its great rarity (only 76 speci- 

mens are on record as of January 1, 1935), 
the capture of this giant among sharks and 
the establishment of a new locality for it are 
matters of no small interest to the student of 
fishes, and indeed to all interested in natural 
history. 

While this is the first record of the capture 
of this fish for Acapulco, it is not the first for 
the western coast of Mexico, nor for the western 
coasts of the Americas. In 1865, Theodore Gill 
put on record a specimen captured in 1858 at 
an undesignated locality in the Gulf of Cali- 
fornia. In 1927, two specimens were noted by 
Gudger as captured at Guaymas, about half way 
from the head to the mouth of the Gulf. In 
the same year eleven whale sharks (some possi- 
bly duplicates) were recorded by the senior 
author as seen and some photographed at or 
near Cape San Lucas, Lower California. Fur- 


ther south, a specimen was taken in Panama 
Bay in 1884. Two specimens have been re- 
ported from the Galapagos islands, one in 1927, 
the other in 1933. Farthest south is the record 
from Callao in 1878. 


To these records are now to be added five 
specimens of the whale shark taken at Acapulco, 
on the Pacific Coast, about under the meridian 
of 100° west longitude; one in 19382, the 
others in 1933.* The data for these were secured 
by Ralph L. Smith on various visits to Aca- 
pulco in 1933. All were harpooned by the best 
fishing captain of the port, Francisco Moreno 
(commonly called Pancho). None offered any 
particular resistance other than swimming and 
sounding. Pancho used two harpoons, one on 
seven-eighth-inch hemp rope and the other on 

* Since the above was written, Pancho has taken another 
Rhineodon near Acapuleo. It was about 15 ft. long. This 
raises the Acapulco record to six. Its skin has been pur- 
chased by the American Museum. It is of great interest 


to note the relative prevalence of this great fish on the 
west coast of Mexico. 


Whale Shark No. I. This Rhineodon typus was captured in the harbor at Acapulco, 
Mexico, and dragged onto the beach on rollers running over heavy skids. 
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Whale Shark No. II. Head and mouth of Rhineodon typus, the greatest and most 
harmless of sharks. The terminal mouth is as wide as the head and the teeth are so 


small they are not visible in the picture. 


spiracle and the huge gill-slits, the latter 


five-eighth-inch rope. The procedure was prac- 
tically the same for all captures. 

- All were harpooned off the Pie de la Cuesta, 
which is a long sand bar between the sea and 
a lagoon starting about ten miles north of 
Acapulco harbor. All were found swimming 
around at the surface 250 to 500 yards from 
the shore where the water is about five fathoms 
deep. Pancho uses first the harpoon with the 
heavy line. When struck the great shark goes 
down and out with a rush. When it has taken 
about 200 feet of the line, this is snubbed. The 
launch for a while follows the shark under her 
power, but gradually this is cut off and the 
boat then serves as a drag. After about an hour 
and a half the giant becomes so tired that the 
launch is hauled up to the shark as it threshes 


At the left are seen the eye, the double 
exceeded in size only by the basking shark. 


about and the other harpoon is thrown. The fish 
then generally dives again, but with two har- 
poons and lines attached, the drag can be in- 
creased. After about an hour the fish becomes 
pretty well spent, the boat is hauled up, a line is 
fastened around the tail, and the great shark 
is towed into port by the thirty-foot launch. 
Pancho once tried to get a big hook into the 
mouth of a Rhineodon but it was bent out of 
shape. The sharks are brought in alive and 
beached on the sandy shore. 

Acapulco whale shark No. 1 (a female) is 
shown opposite. This excellent photograph shows 
well the head with the eye, the three ridges 
along the side, the size and shape of the fins— 
particularly the tail fin. Here we note the long 
upper lobe and the relatively short lower one. 
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The lowermost of the three lateral ridges runs 
onto the tail, adding much to its strength. It 
looks as though there is the well known “caudal 
notch” on top of the tail where the upper lobe 
of the caudal fin arises. A hole has been bored 
through the head just behind the jaws and a 
rope inserted. By means of this the fish was 
drawn up on shore on rollers operating on heavy 
boards. 

We possess in the American Museum the 
largest collection in the world of photographs 
of the whale shark, and that reproduced on Page 
68 is rivalled by but one other. 

The head only of whale shark No. ITI is por- 
trayed on Page 69. Note that the whale shark 
has a terminal mouth as wide as the head. Most 
sharks have mouths on the under side of the 
head, hence the erroneous idea that a shark must 
turn on its back to bite. Behind the angle of the 
jaw the eye is seen—very small in proportion to 
the great size of the fish. Further back are the 
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enormous gill-slits—exceeded in size only by 
those of the basking shark, another giant of the . 
seas. The fish seems to have been drawn ashore 
by an anchor inserted in its mouth. 

The skin of the head has been much scuffed 
up, indicating that the head was much battered 
in the process of capture. But despite this fact, 
this photograph more clearly than any in our 
large collection shows all the structures of the 
head in fine detail. The fish was a female. 

Whale shark No. III is shown in lateral view. 
This fish, unfortunately the only one meas- 
ured, was about nineteen feet long. The general 
appearance of the fish is well portrayed. Of 
especial interest are the upper lobe of the tail 
fin and the large sucking fish which came ashore 
with its host. These curious fishes are generally 
found stuck fast to the outside of the host but 
are quite as often found adherent to the in- 
side of the cavernous mouth. This specimen was 
a male. 


(Top) Whale Shark No. III. Lateral view of the third Acapulco whale shark. The 

markings are the most unusual and characteristic of those on any shark. This speci- 

men, about 19 feet long, is not more than half grown. A suckingfish that came ashore 
with its host 1s shown attached to a fin. Sometimes it clings inside the mouth. 


(Bottom) Whale Shark No. IV. The intricate wavy pattern of the head markings is 


an unusual and possibly unique variation among the Acapulco whale sharks. 
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Fish No. IV, seen below, shows well all 
parts of the great fish, especially the anterior 
ones. Well shown are the terminal mouth; and 
also the eye, nostrils, and huge gill-slits on the 
left side. Furthermore, better than any other 
photograph of the 
whale shark we have 
ever seen, this one 
shows an interesting 
variation: the curious 
and intricate wavy 
markings on the broad 
head. In fact, these 
figurings seem to be 
unique, since none 
other of the photo- 
graphs in the Museum 
collection shows them 
so markedly. Pancho 
says this fish was also 
a male. Unfortunate- 
ly the pelvic fins, 
which enable one at a 
glance to determine 
the sex, are not shown 
in the photograph. 

Our photographs of 
fish No. V are too 
small to be reproduced. However, they show prac- 
tically nothing not already seen in our other 
photographs. This specimen was skinned and 
the skin is now in Mexico City. 

Before passing on, attention must be called to 
the fact that these Acapulco whale sharks are 
all undersized, below the average. Adults run 
from thirty to forty-five feet. Judging by the 
relative size in the photographs of the persons 
standing by, these specimens are from fifteen 
to nineteen feet long—the latter being the size 
of the only one measured. From the fact that 
these are young fish, and from the judgment 
that the young must be about five feet long when 
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A fragment of the tooth-band of a whale 
shark, natural size. The teeth are an eighth 
of an inch long, and there are about 6,000 
in each yaw. (Photo from American Museum.) 
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born, the interesting conclusion may be drawn 
that the whale shark breeds on the southwest 
coast of Mexico. 

At Acapulco the whale shark is called the 
iionemdelae Mar euthe stigensoimticncca.5@ tlmea 
basis of coloration, 
the most distinct and 
unusual of any shark 
known to us, the 
whale shark is well 
named the tiger of 
the sea. But, from a 
standpoint of fero- 
cious habits, it is a 
total misnomer. With 
a mouth large enough 
in our specimens to 
contain a good-sized 
boy, opening to the 
exterior with jaws 
stretching from one 
side of the head to 
the other, this great- 
est of all fishes is the 
mildest mannered 
shark that swims the 
seas. Each jaw is 
provided with a wide 
tooth-band of many thousands of backwardly 
recurved teeth, each about an eighth of an inch 
long. A specimen of the toothband of a Rhine- 
odon typus from Florida is shown on this page. 

The food of the whale shark consists of small 
fish, swimming crabs, jellyfishes, and all the 
other surface-living sea creatures included in 
what is called the plankton. These small things, 
filtered or sieved out by the whale shark’s close- 
set gill-rakers, constitute the food of the great- 
est fish in the seas. The gullet, through which 
this food passes to the great stomach, is only 
about large enough to take a man’s fist. Hence 
the food of our great shark. must be small. 
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A Tragic Month 


gfe first month of this year was a tragic 
one for the New York Zoological Society 
in that it suffered successively the death of Mr. 
William White Niles on January 12, of Mr. 
George D. Pratt on January 20, of Mr. Henry 
deB. Parsons on January 26, and of Mr. Pren- 
tiss N. Gray on January 31. 

A resolution expressing the sorrow and sym- 
pathy of the Executive Committee on the death 
of Mr. Niles, Secretary and Trustee of the 
Society, was published in a previous BULLETIN. 
Subsequently similar resolutions were adopted 
on the deaths of Mr. Pratt, Mr. Parsons and Mr. 
Gray. 

Mr. Pratt was a member of the Board of 
Trustees and was a Founder in Perpetuity. For 
years he had shown an eager interest in the 
Society and contributed liberally to its activities, 
particularly to the Heads and Horns Museum 
and to the Department of Tropical Research. 

Mr. Parsons, also, had been a member of the 
Board of Trustees for many years and in addi- 
tion, as Consulting Engineer, gave generously 
of his time and talent to the early development 
of the Park buildings and exhibition structures. 

Mr. Gray died in a boating accident in the 
Gulf of Mexico, off Everglades, Florida, pre- 
sumably on January 31. As chairman of the 
Heads and Horns Committee he had been ac- 
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tively engaged in obtaining authentic records of 


_ big game animals and in soliciting such trophies 


for the National Collection. 


Belgium Helps 


HE International Office for the Protection 

of Nature, at Brussels, announced under 
date of February 7 that the Belgian Govern- 
ment has by royal decree officially recognized 
the International Office and has appointed four 
representatives to the General Council. 

The delegates for Belgium are Baron E. de 
Cartier de Marchienne, Belgian Ambassador in 
London, and Count Henry Carton de Wiart, 
former Prime Minister. Delegates for the Bel- 
gian Congo and the Mandated Territory of 
Ruanda-Urundi are P. Charles, Minister of 
Colonies, and Dr. V. Van Straelen, director of 
the Royal Belgian Museum of Natural History 
and president of the Institute for National 
Parks in the Belgian Congo. 


2,886,000 Pounds 


N Monday, March 4, just 35 years and six 
months less two days after he came to the 
Zoological Park as its cook, Rudolph Bell re- 
tired from the Park’s service on a _ pension. 
When he became cook on October 6, 1899, the 
duties were not onerous; a pound of hamburger 
steak and a quart of milk sufficed for the animal 
collection each day. In later years the job was 
not quite so simple and Bell estimated that in 35 
years he handled 2,886,000 pounds of meat and 
uncounted quantities of other food. He was suc- 
ceeded as Park Cook by James McQuade. 


Karly Spring 

N February 28, seventeen days earlier 

than ever before, the Curator of Birds 
saw six flight robins in the Zoological Park and 
thereby became the first to announce the arrival 
of spring in New York City. Two days before 
Dr. Blair heard song sparrows singing—another 
sign of spring, since they are silent during the 
winter months. Isolated robins may spend the 
winter in the city’s parks where small patches 
of food are available and sometimes eager bird- 
watchers spy them in January or early Feb- 
ruary and hail them as harbingers of spring, 
but it takes more than one robin to make a 


spring. 
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a since its founding in 1895 the New York Zoological Society 
has attracted the active interest of persons who believe, with the found- 
ing group, that instruction and entertainment and important scientific 
achievement can go hand in hand through the maintenance in New 
York City of well-balanced collections of mammals, reptiles, birds and 
fishes from all parts of the world. 


The Society is taking a prominent part in the conservation of wild 
life all over the world but especially in North America. The work it 
has done in the collection of Heads and Horns is of great scientific value 
as are the accurate pictures of wild life in its galleries. 


In the Society’s work of gathering, maintaining and exhibiting its col- 
lections, as well as its constant efforts in behalf of conservation of wild 
life everywhere, every Member shares, and through the privileges of 
Membership and the Society’s publications is rendered an accounting of 


the work in which he participates. 


The New York Zoological Society 
invites the Membership of all persons 
who wish to lend financial support to 
the purposes for which the Society was 
founded and to cooperate in a tangible 
way toward the future development ot 
the Zoological Park and the Aquarium. 


Annual Membership in the Society 
is $10, renewable annually. Life Mem- 
bership may be obtained tor $200. A 
contributor of $1,000 becomes a Pat- 
ton; $2,500 an Associate Founder; 
$5,000 a Founder; $10,000 a Founder 
in Perpetuity, and $25,000 a Bene- 
factor. 

All classes of Members are entitled 
to receive every periodical publication, 
the privileges of the Administration 
Building with its lounges and reception 
fooms and gallery of paintings of ani- 
mals, to attend lectures, open meetings 
and entertainments, and to be admitted 
free to the Zoological Park and the 
Aquarium every day in the year. 

Application for Membership may be 
made on the inserted form, may be 
given to the Director of the Zoological 


Park or the Director of the Aquarium, 
or may be mailed directly to the Sec- 
retary, New York Zoological Society, 
101 Park Avenue, New York City, tor 
action by the Executive Committee. 


The Zoological Park is open every 
day in the year from 10 o'clock in the 
morning to one-half hour before sunset. 
Admission is free every day except on 
Mondays and Thursdays when an ad- 
mission fee of 25 cents is charged tor 
adults and 15 cents tor children be- 
tween the ages of five and twelve. 
These days have been set aside primarily 
for the benefit of Members and their 
friends, who are admitted tree on tick- 
ets issued with Membership, so that the 
collections may be seen to the best ad- 
vantage. All holidays ate tree. 


The Aquarium also is open evety day 
in the year. From April 1 to September 
30 its hours are 9 o'clock in the morn- 


ing to 5 o'clock in the afternoon, and — 


for the remainder of the year, from 9 
o'clock in the morning to 4 o'clock in 
the afternoon. No admission is charged 
at any time during the year. 
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The Animal Hospital is secluded 
and quiet, for restfulness ts as im- 
portant to animal patients as it 18 
to sick humans. It is here that new 
arrivals are quarantined and the 
all-important diets formulated. 
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The Animal Hospital 


CuHArues V. Nopack 
Veterinarian, New York Zoological Park 


URING all periods of recorded history 

man has been interested in wild animals, 
as may be seen by consulting the records of 
the Babylonians, Egyptians and Romans. The 
earlier collections of living wild animals were 
not so extensive nor representative of the animal 
species of the world as those found in modern 
zoological parks. The zoological gardens of 
today were made possible by the rise and de- 
velopment of our modern means of transporta- 
tion and the development of modern methods of 
animal sanitation and disease prevention. 

The life of wild animals in their native habi- 
tats is not always tranquil and peaceful, for 
each of them has visible and invisible enemies 
to overcome in order to survive. Droughts, 
floods, severe winters, climatic changes, preda- 
tory enemies, parasites and disease are some of 
the unfavorable conditions which confront them. 

The significance of parasites was recently 
brought to the attention of the writer when he 
was called upon to examine a bushmaster that 
had died. This venomous reptile may have been 
“the master of the bush,” as its name implies, 
yet despite the fact that it had been fed on the 
choicest of food and given the best of care, it 
did not survive. Examination revealed that it 
carried the seeds of its own destruction within 
its body, in the form of a variety of parasites 
acquired in its native environment. One of the 
bushmaster’s parasites, a linguatulid, equipped 
with four sharp claws, had literally embedded 
itself in the heart muscle of its victim. 


When conditions are favorable, animals ob- 
viously increase and multiply. The constant 
adjustment of animals to food supply, preda- 
tory enemies, disease and other conditions of 
their environment brings about a state known 
as the “balance of nature.’’ Because the stress 
and strain of life is so great, wild animals in 
their natural state do not as a rule live to a 
very old age and they usually succumb before 
the ravages of age can overtake them. They 
have an opportunity of enjoying a longer span 
of life in a zoological park where they are pro- 
tected and sheltered. 

One of the objects of the modern zoological 
park is to secure normal specimens of different 
species of animals in sound condition and in 
good health—to present, as it were, a cross- 
section of the animal kingdom for the study 
and enjoyment of its visitors. The very pres- 
ence of an animal on exhibition should, and 
generally does, mean that it is a sound and 
healthy representative of its kind. 

Most specimens are obtained from dealers, 
although adventurous individual collectors or 
expeditions may capture wild animals in their 
native habitat and then transport them at their 
own risk to one of the zoological parks. Some 
specimens, principally small mammals like mon- 
keys, ocelots, raccoons and opossums are often 
donated. 

Collectors, naturally, endeavor to capture 
“record” specimens and to bring back large, 
healthy animals, but as a rule they must take 
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Entrance to the Hospital is through the 
pharmacy, where the Veterinarian com- 
nounds his drugs and medicines. 


what is available. Sometimes they are able 
to make a choice of such creatures as African 
antelopes or zebras, since large herds still are 
to be found. 

To a certain extent, then, the process of selec- 
tion and watchfulness that surrounds every z00- 
logical park specimen actually starts with its 
capture, but after it is caught there is a whole 
series of hurdles it must take before it is finally 
ready for exhibition. 

Three governmental agencies stand between 
the animal and the Park. Two of them, the 
Bureau of Biological Survey and the Bureau 
of Animal Industry of the Department of Agri- 
culture, are charged with the duty of protecting 
our agricultural resources, domesticated live- 
stock and native wild animals from the ravages 
of imported pests and disease. The third 
agency that watches over animal importations 
is the Public Health and Marine Hospital Serv- 
ice, which endeavors to keep out animals which 


may be carriers of diseases transmissible to 
man. 
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Before any wild animal can be brought into 
this country it is usually necessary that a per- 
mit to import be obtained from the Bureau of 
Biological Survey. This agency, it is true, is 
not so much concerned with the health of the 
In other 
words, the Bureau is a sort of immigration 


animal as with its economic status. 


authority to make sure that no animal immi- 
grant may become an economic liability. dale 
reason for this precaution can readily be seen 
when the classical case of the importation of 
the apparently harmless rabbit into Australia 
is recalled. As a result of the favorable con- 
ditions there, rabbits multiplied so rapidly that 
they became a pest and consumed vegetation 
that was needed to maintain the sheep industry. 
Another illustration is that of the mongoose in 
the West Indies. Brought in to exterminate 
snakes, it now is a real menace to birds and 
other forms of wild life, thereby upsetting the 
balance of nature. 

Among the animals which are absolutely for- 
bidden to enter the country is the great Malayan 
fruit bat. Two or three times within the past 
six months enthusiastic animal dealers have 
made attempts to import specimens of that most 
spectacular of bats, with a wing spread of five 
feet. In each instance the Federal authorities 
promptly and firmly ordered them destroyed 
at the port of entry and sent inspectors to see 
that the order was executed. 

In Malaysia this giant of the genus Pteropus 
feeds upon fruit and eats or damages large 
quantities during the night. It is therefore a 
serious potential menace to commercial fruit 
growers Of course, the possibility of 
such bats escaping from a zoological park and 
increasing is remote, but the Federal authori- 
ties make no exception to their rule. 

The and inspectors of the 
Bureau of Animal Industry are constantly on 


here. 


veterinarians 


the alert to prevent the entrance of infectious 


diseases which may be transmitted to the live- 
stock of this country. They are particularly on 
guard against the introduction of foot and 
mouth disease, rinderpest and anthrax. Cloven- 
hoofed animals such as yaks from Tibet, gayals 
from India, bantings from northern India, Cape 
buffaloes from South Africa, the antelopes of 
Africa, the peccaries of South America, the 
babirusa from the Celebes and a host of others 
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(Top) Strong cages for the larger animals line one side of the south hall of the 
Hospital. (Bottom) The kitchen must be kept spotlessly clean, for it is here that 


special foods are prepared for the sick and the improperly nourished new arrivals. 
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Research in animal diseases is an extremely important phase of the Veterinarian’s 
work, for autopsies often show how to avoid similar losses in the future. This shows 
part of the pathological collection. 


cannot be imported except under special per- 
mit from the Bureau of Animal Industry, and 
then only after they have been carefully ex- 
amined, their blood tested and shipment made 
under stringent sanitary conditions. Zebras, 
kiangs, wild asses and other members of the 
horse tribe must also be examined in quarantine 
and their blood tested. They can only be ad- 
mitted after they have been proved free from 
infectious disease. 

The maintenance of a varied collection of 
wild animals in any zoological park requires 
the services of specialists in different fields of 
zoology. The veterinarian cooperates with 
these specialists in maintaining the collections 
in a state of normal health. 

The veterinarian is concerned with the quar- 
antine of new animals, sanitation of their living 
quarters, study of their dietary requirements, 
the prevention of infectious diseases, and the 
medical or surgical care of sick or injured 
specimens. 


Quarantine and sanitation are the keystones 
in the prevention of infectious diseases. Even 
though newcomers to the Park have been ac- 
ceptable to the governmental agencies, they may 
still be required to remain in the quarantine 
quarters in the Park’s Hospital in order to 
study their individual requirements as to diet 
and special care. As a general rule, carnivores 
and rodents and other small mammals are quar- 
antined in the Hospital for a week to ten days 
to prevent the possible introduction of dis- 
temper or other diseases of small animals. 

One of the diseases we must constantly guard 
against is distemper of dogs. It is caused by a 
filterable virus which may affect and prove fatal 
to some carnivores such as wolves, foxes and 
wild dogs. This is one reason why dogs are 
not allowed in the Park, for it is possible that 
some of them may be carriers of distemper. 

Contagious infectious enteritis of cats, the 
so-called “cat distemper,” a disease which may 
affect pumas, ocelots, civets and other members 
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(Lop) The operating room, flooded with light, stands ready at all times for the 
surgical emergencies that are bound to arise. Fortunately, they are not frequent. 
(Bottom) Studies in animal pathology are carried on in the diagnosis laboratory. 
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of the cat family, is another scourge that must 
be prevented. There are a number of con- 
tagious and infectious diseases which may be 
fatal to rodents. The rabbit is a rodent-like 
animal and some diseases which affect it may 
prove fatal to other rodents. After symptoms 
appear, it is necessary to make tests in order 
to arrive at a correct diagnosis. As an illustra- 
tion, a symptom present in rabbits such as 
congested eyes with a nasal discharge is com- 
monly called “‘snuffles’” by the layman. This 
symptom may be present in a number of infec- 
tious diseases of rabbits. Diseases of this kind 
may be transmissible from one kind of rodent 
to another and are caused by bacteria, protozoa 
or filterable viruses. 

A number of contagious respiratory or in- 
testinal diseases which affect birds must also be 
constantly guarded against by keeping the new 
birds under observation in quarantine. 
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Absolute physical cleanliness of animals and 
their corrals, pens and cages is an important 
phase of sanitation. By keeping the quarters 
clean and disposing of waste regularly, poten- 
tial centers of infection are eliminated, and the 
incidence of infectious disease and parasites is 
reduced to a minimum. After thorough clean- 
ing, effective disinfection is carried out. 

The importance of a well-balanced diet is 
illustrated in the case of two Tibetan bears 
which were captured in the highlands of Tibet 
and brought overland through western China to 
Shanghai where they were kept in a local zoo- 
logical garden. During their journey they were 
fed largely on boiled rice and some diluted con- 
densed milk. At Shanghai they were shipped 
on a tramp steamer to New York by way of 
the Panama Canal. 

When they arrived in New York they were 
passed by officials of the United State Biologi- 


Light, warm and comfortable cages for the smaller animals are provided in a large 
and airy room that can be closed off from the rest of the Hospital and maintained in 
perfect quietness—eacept for the noise of the patients themselves! 
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cal Survey. As a result of the rough journey 
over sea and a defective diet, they were found 
to be suffering from malnutrition. They were 
weak on their legs and unable to get about, and 
their white conjunctivae and eyes indicated that 
they were anemic. Their hair coats were dry 
and coarse. They weighed twenty-seven and 
twenty-five pounds respectively. They were 
very young and their large heads, slightly 
bowed legs and general weakness indicated that 
they were suffering from rickets. 

They were placed in a warm, dry, comfort- 
able cage at the Hospital and put on an ade- 
quate diet. Each morning they were given a 
large pan of diluted, irradiated, dried milk 
with four to six eggs well beaten in. Soon they 
began to look for their milk and eggs. Being 
fed twice a day, their second meal consisted of 
a pan of stewed beef, carrots, potatoes, bones 
and codliver oil. 
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During the first three weeks their improve- 
ment was rather slow. They were still weak on 
their legs but from the fourth week on they 
made steady gains and at the end of two months 
they began to show definite signs of improve- 
ment. Their eyes became clear and bright, 
gums pink, tongues clean, appetites ravenous. 
Their hair coats became smooth and soft—all 
signs of returning health. They also began to 
romp around the cage and take an interest in 
life by climbing up the sides of the cage. At 
the end of six months they weighed sixty pounds 
apiece. 

They are now in good health and on exhibi- 
tion and give promise of continuing to remain 
at the Park for some years to come. 

After having passed through the period of 
observation and quarantine, the newcomer to 
the Park is finally placed on exhibition in one of 
the animal houses or else in one of the outdoor 


This is not an emergency case—just one of the periodical examinations of the health 
of Buddy, the intelligent young chimpanzee. Buddy submits with perfect docility to 
an inspection of his teeth by the Veterinarian. 
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This ingenious apparatus is a vaporizer, 
built by John Merritts, the Hospital 
attendant, for the treatment of colds. 


ranges if it be a member of 
thesmiorse,caubles on sdecr 
family. Most of the deer, 
yaks, buffalo, tahrs and aou- 
dads have been born and 
reared in the Park and live 
out of doors the year round 
in an approximately natural 
environment. Delicate and 
tropical species are housed 
in heated buildings during 
cold weather. 

The keepers are sympa- 
thetic men who attend to the 
daily requirements of their 
charges as to feed, clean 
cages and observation. If 
any specimen shows signs 
of illness, the veterinarian is 
notified. 

Minor injuries resulting 
from fights among the ani- 
mals and digestive disturb- 
ances caused by overfeed- 
ing by indulgent visitors 
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at times cause considerable discomfort to 
some of the animals and frequently lead to more 
serious illnesses. When they get old they develop 
illnesses incidental to old age. Each specimen 
must receive constant individual care and treat- 
ment in order that the collection as a whole may 
be maintained in a state of good health. 

Facilities are provided for the treatment of 
minor illnesses or injuries in each of the ani- 
mal buildings. Animals suffering from serious 
injury, however, are taken to the Hospital 
where they may receive adequate medical or 
surgical treatment and nursing. 

The Hospital is centrally located in a se- 
cluded part of the Park in order to provide a 
quiet place where the animal patient will not 
be disturbed. As in the case of sick human 
beings, a calm, quiet atmosphere is more con- 
ducive to the sense of well being in the sick 
than an everyday, noisy place. 

The Hospital building is a simple one-story 
yellow-brown brick structure facing toward the 
south to get the full benefit of sunlight. It 
has a frontage of about fifty feet, and is pro- 
vided with six large sanitary compartment 


The handling of a sick porcupine was always a problem 
until this hinged tin tube was constructed, and now it can 
be examined without danger from its sharp quills. 
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Ultra-violet lamps that give the effect of natural sunlight are useful in dull winter 
weather. A sulphur-crested cockatoo came to the Hospital ailing and drooping, but 
in a few minutes its crest showed its reaction to the heat and warmth. 


cages for large animals. ‘There are two en- running in a north and south direction, and one 
trances on the southern side: one to a long hall to an office and waiting room. 

Entering the building through the 
waiting room one finds a well equipped 
kitchen. Along the right side of the hall 
are three large rooms. The first is the 
operating room, provided with a large 
skylight, the second is a diagnosis lab- 
oratory and the third a mortuary. Along 
the left side of the hall is located the 
small animal section provided with nine 
sanitary cages, and the office of the 
veterinarian. 

Another hall runs in an east and west 
direction behind the cages for large ani- 
mals and opens into a large workroom 
and into the section of special cages 
The problem of how to prevent a monkey with a for small animals. 


broken arm from picking at the bandages with his The compact kitchen-pharmacy is 
teeth was solved by a light wooden collar. provided with a modern gas range, cup- 
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All these objects were found in the stomach of a cassowary that died from an impac- 
tion of its digestive tract. Thoughtless visitors who throw foreign objects to the 
animals cause the death of several each year, particularly birds and sea lions. 


board and several medicine cabinets containing structed of smooth finish concrete and cement 
important and useful supplies of drugs and sur- so that they are easily cleaned and kept sani- 
gical equipment. tary. The cages are separate sanitary units of 

The floors and walls of the Hospital are con- cement and iron construction. The water sup- 


The treatment of a sea lion with a cold may seem difficult, but it is really simple. 
A rope loop enables the keeper to open the mouth, and then the inflamed throat can 
be swabbed with a mild antiseptic solution. 
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(Above) A blow from a 
stone injured the bill of Jim- 
my, the rare shoe-bill stork, 
and rendered him suscepti- 


ble to a serious infection of 
the head and throat. 


ply and drainage of this building 
are adequate and satisfactory. 

The kitchen plays an import- 
ant part in the administration of 
the Hospital, for it is there that a 
wide variety of diets is prepared 
during the course of the year for 
a heterogeneous group of animal 
patients among which are vege- 
tarians, meat eaters, fruit eaters and those which 
live on a mixed diet. 


Among the staple foodstuffs used are irradi- 
ated dried milk, eggs, apples, oranges, bananas, 
potatoes, carrots, lettuce, cabbage, beef, mutton 
and other meat if needed. Food for herbivorous 
animals is obtained from the forage supply— 
timothy, red top, clover, alfalfa hay, oats, wheat, 
bran, corn, salt and calcium and phosphorus 
preparations as well as a good supply of cod- 
liver oil. All the food must be clean, sanitary 
and wholesome and fresh, for animals are also 
subject to illness from spoiled or contaminated 
food. 

The Hospital is provided with an abundance 
of sunlight and fresh air. The circulation of air 
is greatly facilitated by means of exhaust fans 
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(Below) For months Jimmy was 
compelled to wear a bandage on 
his bill while it was under treat- 


ment. (Bottom) The bill finally 
healed perfectly. 
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located in different parts of the building. These 
fans are electrically driven and remove air by 
means of special ducts, thereby providing an 
efficient system of ventilation. 

With its smooth, sanitary floor, walls and 
ceiling and a large overhead skylight which lets 
in a flood of sunlight, the operating room fur- 
nished with essential but not elaborate equip- 
ment is perhaps one of the most interesting 
rooms of the Hospital. It stands ready at a 
moment’s notice for surgical service for animals. 
While surgical cases requiring the use of the 
Hospital are not frequent, they usually occur at 
unexpected times. 

Four years ago a rare female ibex, a goat- 
like creature which in its native state plays 
among the rocks on mountain sides, became a 
surgical case. One day while feeling frisky and 
jumping around its corral it tried to jump over 
a fence and in so doing it accidentally broke 
the bones of one of its hind legs. It was im- 
mediately removed to the Hospital and anesthe- 
tized. Its broken bones were set and immobil- 
ized in a yucca board cast. A few months later 
the fracture healed and the recovered patient 
was again placed on exhibition. 


The X-ray has often proved useful in the diagnosis of 
animal diseases. In this case, it revealed the nature of the 
abnormal swelling on a dove’s skull. 
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One is frequently asked, “How do you handle 
your cases?’ A brief reply would be as fol- 
lows: There are several methods of restraint 
that may be used with wild animals. The 
method of restraint must be sure and safe for 
both the animal and the attendants. Nets, spe- — 
cial cages with movable false sides inside the 
cage, crates and loops are among the contriv- 
ances commonly used. If an animal is quite 
sick, practically no force is required to examine 
and treat it. Many sick animals seem to realize 
that they are being treated and cooperate with 
the doctor; others are not so responsive. 

In major surgical cases the use of general 
anesthesia is of utmost importance from a hu- 
mane and medical point of view. Fortunately 
a wide variety of anesthetics is available. 
Ether, chloroform, novocain and more recently — 
a series of preparations having barbituric acid 
as their base have been used quite successfully 
in different species of animals. 

The method of administering these barbituric 
acid compounds is simple and efficient. The 
proposed dosage is determined after considering 
the weight of the animal and its temperament. 
A solution is prepared and injected by hypo- 
dermic syringe, either sub- 
cutaneously or intraperiton- 
eally. After a wait of fif- 
teen to thirty minutes the 
animal is usually under com- 
plete anesthesia and the sur- 
geon can carry out his op- 
eration satisfactorily. 

Common colds occur at 
times among the primates 
and monkeys and seem to be 
transmissible to them from 
human beings, for when 
there is an epidemic of colds 
among people we frequently 
find that the monkeys also 
develop colds. 
of mild 
cases of colds is relatively 
simple. The animal is kept 
warm and comfortable, given 
orange juice and cough syr- 
ups, and its chest is rubbed 
with camphor oil or other 
local medicaments. In order 


The treatment 
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to relieve congested noses and in cases of mild 
bronchitis, inhalations of warm vapors of euca- 
lyptus oil are prescribed. Recently a very effec- 
tive and satisfactory apparatus for the adminis- 
tration of these vapors was designed and built 
by John Merritts, the Hospital attendant. This 
apparatus consists of two parts, one a vaporizer 
provided with an electric fan and a preheating 
resistance coil. Here the eucalyptus vapors are 
generated and then they are forced through 
copper tubes into a _ glass-covered inhalation 
chamber, the second part of the apparatus. 
When an animal is placed in this chamber it re- 
ceives the full benefit of the vapor. 

The diagnosis laboratory is equipped with a 
bacteriological incubator, microtome for section- 
ing tissues, microscope and other essential equip- 
ment to examine secretions and specimens. This 
apparatus aids materially in making a diag- 
nosis and in prescribing proper treatment. 

The Hospital is also equipped with an ultra- 
violet lamp which provides artificial sunlight on 
winter days. A number of “daylight” lamps 
form a part of the equipment of the Primate 
House for use during the winter months in 
providing artificial sunlight. 

After an animal has been 
placed on exhibition it usu- 
ally thrives and lives its nor- 
mal span of life, giving joy 
and pleasure to the visitors. 
Since the keepers know how 
to and do properly feed and 
care for their charges, no 
digestive disturbances due 
to regular feeding occur. 
During the spring, summer 
and fall months digestive 
disturbances occur more 
often when the attendance is 
heaviest. Well-meaning vis- 
itors may overfeed some of 
the smaller mammals. It is 
not a serious thing for a 
small mammal to eat a small 
bit of popcorn or other tid- 
bit, but when one considers 
that thousands of visitors 
visit the Park on a single 
day, the amount of material 
which may be fed is very 


great and it is surprising 
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that more of the animals are not taken ill with 
acute indigestion. These cases require prompt 
attention and are sometimes fatal to the innocent 
animal victims. 

During the course of the year several small 
mammals die and on autopsy it is found that 
they have been fed on metal objects, foreign 
bodies of various kinds, and small pieces of 
rubber. In one case part of the covering of an 
umbrella was found lodged in the stomach and 
intestine of an ocelot. While such cases are 
not very frequent, nevertheless they do occur. - 

Sea-lions are active and agile and quite in- 
telligent. They are a source of amusement as 
they gracefully swim and glide through the clear 
water of their pool. The quick, almost light- 
ning-like speed with which they coordinate eye 
and muscle in catching fish that are thrown to 
them at feeding time is amazing. Their bark- 
ing and antics attract hundreds of visitors on 
crowded days. 

Ignorant but well meaning individuals some- 
times throw indigestible objects to the sea-lions 
and thereby cause unnecessary suffering and 
loss of these beautiful animals. Their stomachs 
are not large and their intestines are very nar- 


The ingenuity of Veterinarian and keepers must be equal 
to any emergency—such as providing a shoe for the injured 
foot of a pigmy elephant, as in this case. 
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row so that only well digested food can pass 
along the intestinal route. It is obvious that 
if indigestible objects are fed they become a 
serious menace to the well-being and health of 
the sea-lion. ‘Two or three sea-lions are sacri- 
ficed each year to foreign bodies. Such things 
as handkerchiefs, (twenty-six in one stomach), 
and large stones the size of stove coal, have 
been found in the stomach of a sea-lion. In one 
case four tennis balls and several smaller me- 
tallic objects were found. While these objects 
can be swallowed, it is impossible to digest them 
and they become a source of irritation, causing 
a severe and fatal gastritis. 


The ostrich is popularly credited with being — 
able to eat and digest almost anything. A Dar-~— 


win cassowary, a valuable and rare ostrich-like 
bird, was lost as the result of an impaction of 
the digestive tract. It was found that its stom- 
ach contained seven metallic tops of pop bottles, 
a metal doll two inches high, a large wooden 
spool two inches long and one inch wide, and a 
circular, gold-plated brass top of a vanity case 
two and a half inches in diameter. 

The rare whale-headed or shoe-bill stork 
(Balaeniceps rex) is a dignified bird from the 
east with a large bill. One day it was discovered 
that his bill had been injured by a blow from 
a stone. The injury resulted in a large wound 
which exposed the delicate interior of the bill. 
In birds of this kind a wound of this character 
is very serious because spores of moulds which 
are constantly present may easily gain access 
to this area, grow, and develop into deadly 
moulds which fill the cavity, spread to the lungs 
and kill the specimen. 

The keeper fortunately notified the veterina- 
rian promptly and treatment was instituted by 
raising the injured ends of the bill and treating 
surgically. It took one and one-half years for 
this wound to heal and now Jimmy the Whale- 
headed Stork can be seen in all his dignity. 
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Sea-lions may contract colds and suffer from 
sneezes and pharyngitis. Mild antiseptic solu- 
tions are used to swab out the mouth and throat. 
While sick they are not able to get around and 
seem to appreciate efforts made to relieve their 
symptoms. The inflamed throat of a sea-lion 
can be reached and swabbed out with a mild 
antiseptic solution by opening its mouth with 
a rope loop. 

The onager is one of the wild asses of west- 
ern India and the kiang is a closely related 
form from Tibet. Their offspring is called a 
“kianager,’ and one was born in the Park. 
In the usual course of events the mother 
would have nursed her baby foal. For some un- 
known reason this mother refused to nurse her 
offspring. Different schemes were tried to in- 
duce her to do so and it was only when she 
was placed in a restraining cage that she would 
permit her baby to suckle. 

Many captive wild animals in zoological 
parks become accustomed to their permanent 
quarters and frequently live to a ripe old age 
—perhaps beyond the allotted span under nat- 
ural conditions. A number of such animals 
finally succumb to the infirmities of age. 

All animals that die are examined and their 
remains sent to the American Museum of Nat- 
ural History for taxonomic and _ zoological 
study. Notes are made of the pathological find- 
ings. Anatomical material is frequently sent to 
the various scientific organizations in the city 
and at times to institutions in other parts of the 
country. These post-mortem examinations throw 
light on the probable causes of death and thus 
help in formulating methods of treatment. 
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Patriarchs in the Zoological Park 
A Census of Some of the Older Inhabitants 


WiiuiAM BRIDGES 


Curator of Publications 


LD Charlie, the Florida Alligator, was 

forty-three recorded years old when he 
rolled over in his tank and died a year ago this 
spring, and when he succumbed to the diseases 
incident to advanced age and a turbulent life 
the Zoological Park lost its oldest specimen. 

Did Charlie set a record for longevity? How 
long can an alligator live in a state of nature, 
or under the most favorable conditions of cap- 
tivity? Nobody knows for certain, any more 
than anybody knows with real exactness the 
life span of any but a very, very few species— 
Homo sapiens certainly, and with less definite- 
ness possibly eight or nine others. 

Our knowledge of the probable duration of 
life of wild animals in captivity might be con- 
siderably increased if every zoological park 
kept detailed, specific records of individuals on 
exhibition and if someone were to coordinate 
all the recorded facts. Unfortunately even the 
best of records are likely to be incomplete in 
some important particular and in a majority of 
cases even the approximate date of an animal's 
birth must be a matter of conjecture. 

Even so, the duration in captivity is an index 
to longevity and viability and valuable compila- 
tions have been made from the data of the Zoo- 
logical Society of London and many other insti- 
tutions—sufficient for Major $.S. Flower to be 
able to say that “There are a few species of 
which the main facts are known, as man, lion, 
cat, dog, horse, oxen, goat, giraffe, hippopot- 
amus and kangaroo.” 

In 1911 Dr. P. Chalmers Mitchell, Secretary 
to the Zoological Society of London, drew up 
viability tables for some 20,000 mammals and 


birds that had lived and died in the London 


Zoological Garden between 1870 and 1902. His 


paper, “On Longevity and Relative Viability 
in Mammals and Birds,” continues to be an 
important source of information about the life 


1 Major S.S. Flower: Contribution to Our Knowledge of 
the Duration of Life in Vertebrate Animals.—Mammals. 
Proceedings of the Zoological Society of London, Part 1, 
April, 1931, p. 230. 

2 Proceedings of the Zoological Society of London, 1911. 
Pp. 425-548. 


span of animals in Zoological gardens, although 
since then Major Flower has gathered later 
and more comprehensive data. 

Without attempting to present any data 
drawn from the records of animals that have 
died in the Park, this article submits the rec- 
ords of twelve mammals, six reptiles and six 
birds now living in the Park and which have 
been on exhibition for twenty or more years. 

On this date, June 1, thirteen specimens have 
been in captivity for more than twenty-five 
years and eleven others have been under ob- 
servation in the Park between twenty and twen- 
ty-five years. In several instances, of course, 
the actual age of the animal is greater, because 
it was well on the way to maturity when it was 
acquired. The extreme instance is probably 
that of Alice, the Indian elephant. Alice was 
born in 1893 but did not enter the Park’s collec- 
tion until September 3, 1908, when she was al- 
ready fifteen years old. 

From the standpoint of actual age, therefore, 
Alice must be considered the principal patriarch 
of the Park and since elephants have a relatively 
great longevity she will no doubt be able to 
maintain her position and eventually to succeed 
to the rank now held by a Carolina alligator 
which has been in the reptile collection since 
it hatched from the egg on October 20, 1900, 
and therefore holds the record for exhibition of 
34 years and 7 months. 

Among the Park’s mammals, the dean so far 
as duration of exhibition is concerned is the 
bald-faced grizzly bear known as Baldy. Ac- 
quired as a cub one year old, Baldy has led a 
peaceful life in the bear dens for 31 years and 
2 months, and seems likely to continue to exist 
for some years to come. ‘ 

The twelve mammals of greatest duration 
in the Park—all of them being still alive— 
may be set down as follows: 


3 Proceedings of the Zoological Society of London, 1925. 
Fishes, p. 247; Batrachians, p. 269; Reptiles, p. 911; Birds, 
p. 1865. 1931, Mammals, p. 145 
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(Lop) The oldest animal in the Zoological Park, in point of years on exhibition, is 
a Carolina alligator (in the foreground) that.is 34 years and 7 months old. (Bottom) 
Alice, the big Indian elephant, is actually older, however. She is 42. 
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BORN 


1. 2 Bald-faced Grizzly ...... 1903 
(Ursus horribilis) 


Zr, & IOV OONOONEMIS os gocon0ce 
(Hippopotamus 
amphibius) — 

38. & Kadiak Brown Bear.... Feb., 1907 

(U. middendorffi) 


July 13, 1903 


4. 2 Kadiak Brown Bear.... Feb., 1907 
(U. middendorffi) 


S 2 itnchain INO Ne 2 so00c 1893 sept. 3, 1908 
(Hlephas maximus) 

6. & Alaska Brown Bear..... Feb., 1907 Feb. 3, 1909 
(U. innuitus) 

Chek Oe A COL EW aint BY ere SCR ee ae Sept. 10, 1910 
(Thalarctos maritimus) 

8. 2 Malay Sambar Deer April 29, 1912 April 29, 1912 


(Rusa unicolor) 


9. ¢ Pigmy Hippopotamus July 9, 1912 
(Choeropsis liberiensis) 

10. 2 Pigmy Hippopotamus Julye 9S OM 
(Choeropsis liberiensis) 

ls o& Ghajoanaings AR, coocos Aug. 15, 19138 
(Equus burchellii chap- 
manni) 

1M, @ Grame’s AAAs sscccccccc May 21, 1914 
(BH. burchellii grant) 

Discussing grizzly bears, Major Flower 


notes that they are long lived in captivity and 
that twelve individuals, five of them being left 
alive, averaged 21 years and 3 months. Of the 
Family Ursidae he remarks in his paper on 
the longevity of mammals that “Bears of all 
species live well under suitable conditions of 
captivity. A selection of 178 individuals, repre- 
senting all species, show an average life of 
over 16 years 2 months. The extreme age for 
a Bear is not less than 34 years.” 

Major Flower credits the hippopotamus with 
a “not unusual” ability to live more than 
twenty years and states that “their potential 
longevity appears to be over forty years. As 
far as available figures go, female Hippopota- 
muses live longer than males both in average 
and extreme lives.” 

Dr. Mitchell threw the clear light of fact on 
the legend of elephant longevity in his paper 
inl O41, 

“Metchnikoff has already pointed out that 
there is no exact basis for the popular ascrip- 


tion of very high potential longevity to these 
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ACQUIRED 
April 1, 1904 


July 14, 1906 


Sept. 12, 1907 


Sept. 12, 1907 


SOCIETY 
IN THE ZOO- 
KNOWN LOGICAL PARK 
AGE (still alive) 
32 yrs. 31 yrs., 2 mo. 


31 yrs, 10 mo. 


28 yrs., 3 mo. 


28 yrs., 3 mo. 


42 yrs. 


28 yrs., 3 mo. 


43 AGS, IL TAA, 


28 yrs., 10 mo. 


27 yrs., 8 mo. 


PAU SARS o,  TNO- 


26 yrs., 8 mo. 
26 yrs., 3 mo. 
24 yrs., 8 mo. 


23 yrs., 1 mo. 


22 yrs., 10 mo. 


22 yrs., 10 mo. 


21 yrs., 9 mo. 


21 yrs. 


oA 


MAXIMUM AGE 
IN FLOWER’S 
RECORDS (1931) 


380 yrs. (Cologne Z. 
G.) 


41 yrs., 7 mo. (Jar- 
din des Plantes, 
Paris) 


23 yrs., 8 mo., (Na- 
tionalla Zeal Wiasih= 
ington) 


YE, Wie, S WO, (UNIS 
tional Z. P., Wash- 
ington) 


OPA ViCALSe Os 
(Dresden Z. G.) 


QD Bs We, 4b iar 
(London Z. G.) 


SE. Sash AL Saal, 
(Belle Vue Z. G., 
Manchester, Alive 
ae eel 25) 


DQ MY Wik, «=D NOE 
(London Z. G. Alive 
Nov. 11, 1930) 


QD Ue Swe, D waAO, 
(London Z. G. Alive 
Nov. 11, 19390) 


(Known to live 28- 
29 yrs.) 


(Same as Chapman’s 
Zebra) 


Polar bears attain considerable ages 
and Silver Queen is still able to enjoy 
a plunge after 24 years and 8 months. 
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(Top) This Kadiak brown bear, one of a pair 27 years and 8 months in the Park, 
has exceeded the best previous longevity record by four years. (Bottom) Baldy, the 
bald-faced grizzly, is the oldest mammal in point of exhibition, 31 years and 2 months. 
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Elephant, brought as a 
young animal by the Prince 
of Wales from India in 
1876, and still alive and ap- 
parently in quite good con- 
dition in our Gardens, al- 
though its age is certainly 
over 34 years. I agree with 
the general conclusion of 
Metchnikoff, that elephants, 
in proportion to their size, 
have neither a high poten- 
tial longevity nor a good 
viability, not much more 
than a hundred years being 
the probable age limit, and 
twenty to thirty years a fair 
average duration.” 

The findings of Major 
Flower, based on records of 
44 Asiatic elephants outside 
of India, seem to bear out 
Dr. Mitchell’s conclusions 
as to the “fair average du- 


The Malay sambar deer that came to the Park in 1912 is ration’ in captivity, for the 
one of the handsomest of the patriarchs, and has consider- 44 specimens exhibited an 
ably exceeded the European record for longevity. average duration of a little 


more than 28 years. | 
animals,’ he said. “It used to be thought that The record of the sambar deer (Rusa uni- 
they could live for several centuries. Flourens, color) in the New York Zoological Park raises 
using his formula based on the age at which the _ the extreme duration attributed by Major Flow- 
epiphyses unite with the long bones, set down er on the basis of eleven specimens in the zoo- 
150 years as the limit of 
their age. Indian natives 
ascribe a limit of from 80 
to 150 years. On the other 
hand, the official list of the 
Indian Government, cited 
by Brehm, shows that of 
138 elephants only one 
lived for more than 20 years 
after it had been purchased. 
Twenty to twenty-five years’ 
duration in a menagerie is 
regarded as good. The rec- 
ord in the list [| Mitchell’s 
tabulation, showing a maxi- 
mum duration of 24 years 2 
months for a specimen of 
Elephas mazimus| of about 


The healthy appetites of these pigmy hippopotamuses gave 
24 years has been far sur- promise of long life when they arrived in 1912, and the 
passed by a female Indian promise has not been disappointed. 
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Originally there was a pair of cocoi herons, but only one survives and is setting 
a record for long life. It came to the Zoological Park in 1913 and has now been 
constantly on exhibition for a period of 22 years and 1 month. 
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logical gardens of Hamburg, Washington, Lon- 
don, New York, Frankfort and Manchester. In 
1931 he was able to cite eleven specimens the 
oldest of which was 17 years and 4 months, 
whereas the deer now in our collection, born 
in the Park, has been under observation for a 
little more than 23 years. 

European records indicate that the pigmy 
hippopotamus does well and breeds in cap- 
tivity. 

Of Burchell’s zebra (Chapman’s and Grant’s 
being local forms), Major Flower was able to 
say that it “frequently lives to over twelve 
years, and has been known to reach an age of 
between 28 and 29 years.” 

The Park’s male Nubian giraffe was a patri- 
arch tentatively accorded a place in this ar- 
ticle, but he died on May 12 after having been 
on exhibition since November 22, 1913—a peri- 
od of approximately 21 years and 6 months. 
The longest record quoted by Major Flower 
was that of a female that lived for 28 years in 
the Antwerp Zoological Garden. 

In the course of his survey of bird records, 
Major Flower was informed of forty-one spe- 
cies among which individual specimens on at 
least one occasion lived more than thirty years. 
The list bears out unmistakably his general con- 
clusion that large birds live longer than small 
ones. 

The six birds that have lived in the Park 
for more than twenty years are the following: 


ile (Cream When (EMS SONDUIS)) oon6cdoboucoonoeohoeaee 
De. European Pelican (Pelecanus onocrotalus)............ 
3. European Pelican (Pelecanus onocrotalus)............ 


4. § Cereopsis Goose (Cereopsis novae-hollandiae) (Cape 
Barren G OOS) geet en ccarak eal han e eee Mem ey ies Sol eT on ye ae 


By, Goliathwrerone (Au;d cam goliath menue ie ae ea eee 
6. Cocoierleronts CAu:d eae COCO’) re Ren eee ss eee 


Eventually, it is to be hoped, a complete 
tabulation of the longevity records of all the 
birds, mammals, reptiles and amphibians that 
have lived out their lives in the: Park will be 
made and then some interesting data will ap- 
pear in regard to many species whose life span 
under the most favorable conditions appears to 
be considerably shorter than the minimum of 
twenty years arbitrarily fixed for discussion 
here. As an example might be cited Ricord’s 
humming bird (Riccordia ricordii  ricordii) 
which lived in the Park from April 27, 1928, 
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The goliath heron spreads its wings in 
a sunny glade. The bird was produced 
by a breeding pair in Amsterdam. 


IN THE ZOO- MAXIMUM AGE 
ACQUIRED LOGICAL PARK IN FLOWER’S 
(still alive) RECORDS (1925) 
PNR, Fo3, UDO, 32 yrs.,9mo. 387 yrs. (Copenhagen Z. G.) 
April 20, 1904 Bil siaes, tayo, HA vars ~ (ivouinerceyen “74, (Cx, 


cited by J. H. Gurney) 


April 20, 1904 3lyrs.,l1 mo. 52 yrs. (Rotterdam Z. G., 
cited by J. H. Gurney) 

Aug. 6, 1909 25 yrs.,9mo. 33 yrs. (Rotterdam vA G.) 

Dee. 26, 1912 22 yrs., 5 mo. 18 yrs. (Amsterdam Z. G.) 


April 3, 19138 DOV LS MOS 

to September 2, 1931, a period of 3 years, 4 
months and 6 days. Brief as that period was, 
compared to the span of many other species, it 
nevertheless constituted a record for its own 
species that had not been approached by other 
zoological institutions at the time. 

Major Flower’s conclusion in regard to the 
Old World vultures is that “One may expect a 
large Vulture, under favourable conditions, to 
reach the age of 28, and exceptionally to live 
for very many more years.” 


IP Sag, MGB, 1956 UBOS. 
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Despite a turbulent career in which he lost an eye and damaged a wing, and survived 
three mates, the cereopsis goose—bringing up the rear in this family picture—is still 
a beautiful bird after being on exhibition for 25 years and 9 months. 


The extremely high record for the European, 
or white, pelican which Flower cites (52 years 
in the Rotterdam Zoological Garden) is stated 
on the authority of J. H. Gurney and extraor- 
dinarily exceeds any other record presented. 
The Giza Zoological Garden in 1925 had three 
white pelicans, living at that time, that had 
been in captivity 25 years and 2 months; the 
Belle Vue Zoological Garden in Manchester had 
one, left alive, with a record of 25 years and 
9 months, and London reported a specimen that 
lived 36 years and 4 months. 

Of the cereopsis, or Cape Barren, goose, 
Major Flower stated only that a specimen lived 
in the London Zoological Garden for 13 years 
and 9 months and in the Rotterdam Zoological 
Garden for 33 years. The record of the speci- 
men in the New York Zoological Park reveals 
a life history so removed from the maximum in 
“favorable conditions” that it is remarkable the 
bird has lived as long as he has. On August 6, 
1909, the late Col. Anthony R. Kuser presented 
a pair of the geese to the Park and in 1912 
they reared four young, the first breeding record 


of Cereopsis novae-hollandiae in this country. 
The pair repeated the following year, bringing 
five young to maturity. 

The female was run over by a truck and 
killed in 1921, for it was the custom to allow 
the pair to roam at will over the Park except 
in the mating season when the male was inclined 
to be pugnacious. Another female was obtained 
in 1924 but a marauding raccoon killed her in 
1930—not, however, without a determined bat- 
tle on the part of the male. Torn turf and bits 
of raccoon hair in one of the corrals outside the 
Ostrich House gave evidence the next morning 
of what had occurred during the night, and the 
male also showed signs of the battle. He lost an 
eye and one wing was damaged. 

Nevertheless he recovered and was provided 
with another mate in 1931, but she met the 
same fate as Female No. 2, in 1933. Since 
then he has been mateless. 

Flower’s record as to the goliath heron, of 
18 years, is indefinite and rests upon a note by 
Curator Lee S. Crandall in the Butuietin for 
January, 1921, that a pair in the Amsterdam 
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Zoological Garden had been producing “two 
or three nests of young yearly for eighteen 
years.” It was from that pair that our own 
goliath heron was obtained and the same pair 
has supplied many zoological parks. Informa- 
tion as to the actual longevity of the Amster- 
dam pair is not available. It was during a visit 
to European zoological gardens in 1912 that 
Curator Crandall was informed by Inspector 
Hortieljce Ofeeticeeamsterdant /7smGr we oh sculicnt 
record. 

The American alligator that heads the list 
of the Park’s specimens longest on exhibition 
was brought back, while still in the egg, by 
Dr. Raymond L. Ditmars from Robertsville, 
S. C., in the late summer of 1900. Returning 
to New York from a collecting trip, he brought 
four alligator eggs in his handbag and in the 
course of transit one or two were cracked and 
another, when they were finally placed in in- 
cubation in the Park, failed to hatch. But the 
fourth developed normally and became one of 
the earliest specimens in the new institution. 

The six oldest reptiles in the Park are: 


BORN ACQUIRED 

1. American Alligator ......... Oct. 20, 1900 Oct. 20, 1900 
(Alligator mississippiensis) 

ZeeGalapacos ehortoisel sa. -) 44: Oct. 27, 1904 
(Testudo vicina) 

3. Galapagos Tortoise ........ Oct. 27, 1904 
(T. porter) 

AeA dab ramelortolseuaasie nlite 1909 
(T. elephantina) 

SaeborneomuGaviall aawe ase voacere June 12, 1912 
(Tomistoma schlegelit) 

6. South American ‘Tortoise... March 26, 1914 


(T. denticulata) 


A pair of European peli- 
cans came to the Park in 
1904 and the same pair is 
still living happily to- 
gether after 31 years and 
1 month. The extreme 
European record is 52 
years, in Rotterdam. 


The griffon vulture is the oldest bird 
in the Park, 32 years and 9 months, but 
vultures belong to a long-lived family. 


IN THE ZOO- MAXIMUM AGE 
KNOWN LOGICAL PARK IN FLOWER’S 
AGE (still alive) RECORDS (1931) 
34 yrs., 7 mo. 34 yrs., 7 mo. 40 yrs. (Brighton 
Aquarium ) 


30 yrs., 7 mo. 
30 yrs., 7 mo. 
26 yrs. 

22 yrs., 11 mo. 


21 yrs., 2 mo. 
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Stories of the extreme age attained by tor- 
toises, like the legends of astonishing longevity 
in elephants and parrots, must generally be ac- 
cepted with considerable reservation. Dr. C. H. 
Townsend said in that connection that “The 
common supposition that large Galapagos tor- 
toises must be of great age is unwarranted. Un- 
der natural conditions and especially under fa- 
vorable climatic conditions in captivity, they 
reach a large size in a few years, when the rate 
of growth becomes slow. ‘There are records of 
both Galapagos and Aldabra giant tortoises that 
lived under observation in tropical climates 
more than 150 years, when their lives ended 
upon removal to cold climates. The real length 
of life is unknown. Certain museum speci- 
mens known to have exceeded 500 pounds at 
death, were doubtless very old.” 

In recent years several species of Galapagos 
tortoises have been established in colonies in the 
southern part of the United States, in Hawaii 
and: in Bermuda, where their rate of growth 
can be. carefully observed and their duration 
checked. Eventually, it seems, an authoritative 
statement of the possible maximum age of the 
creatures can be made. 

The researches of Major Flower, compre- 
hensive as they are, fail to settle the matter of 
Old Charlie’s exact position among 
the long-lived alligators of the world. 
Having been for 43 years under the 
continuous observation of Dr. Dit- 
mars, to whom he was presented in 
1891 by Charles R. Knight, he cer- 
tainly had a known longevity in ex- 
cess of any previously recorded. In 
1917 the Brighton Aquarium lost a 
specimen of Alligator mississippien- 
sis that had been in the tanks since 
Si fae ie De MOdenot <4 Ouiyicans m0) 
Charlie, moreover, had attained a cer- 
tain age before he was acquired by 
the Park’s Curator of Mammals and 
Reptiles. He was a full 16 inches 
long in 1891. 


On the other hand, it has been as- 
serted on behalf of certain alligators 
lately in the Jardin des Plantes in 


6 Charles Haskins Townsend: Growth and 
Age in the Giant Tortoise of the Galapagos, 
ZOOLOGICA, Vol. IX, No. 18, June 1, 1981. 
p. 465. 


tortoises must be accepted with reservations. 
large one attained most of its size in 30 years. 
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Paris that one lived 67 years and 7 months, and 
that another was still alive in November, 1924, 
in its seventy-third year. 

The only conclusion to be drawn is ie Old 
Charlie did very well in the way of longevity, 
and that he might have done even better had 
he lived a more temperate life. He was given 
to battle and around 1900 suffered wounds 
which exposed his intestines, heart and lungs. 
Sewed up and. returned to his tank, he contin- 
ued to dominate it and quickly made an appar- 
ently complete recovery—and for the first time 
put on weight and length. On subsequent oc- 
casions his battles cost him an eye and part of 
one jaw. 

One advantage Sie resulted from the 
demise of Old Charlie, regretful as the Park 
was at his loss. The alligator pool has been a 
quieter place since he departed. 

No general deductions are of course possible 
on the basis of the limited number of animals, 
now living in the Zoological Park, that have 
been reported here. In a few instances they 
advance the maximum duration previously re- 
corded, and since the animals are still alive 
there is a possibility that in some future com- 
pilation they will figure on a larger scale as 


‘patriarchs of their kind. 


Stories about the great ages of giant Galapagos 


This 
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The Three Graces, as a Chicago illustrator called a collection of black-necked stilts, 
were released in the Park’s indoor flying cage recently. On the left and in the 
center are two specimens from Brazil; the one on the right is a black-necked stilt. 


Stilts Again, After Thirty Years 


Ler S. CRANDALL 
Curator of Birds 


OST of the shore-birds — sandpipers, 

plovers and the like—are especially desir- 

able for zoological collections. The majority are 

long-lived and hardy, while their active habits 

and musical call-notes make them particularly 
attractive to visitors. 

European zoological gardens generally are 
well supplied with birds of this group but in 
American collections they usually are conspicu- 
ously absent. The principal reason for this dis- 
crepancy appears to lie in the fact that in Eu- 
rope, shore-bird netting, particularly in the 
marshy districts of Holland, has been practised 
for generations. Experienced men know exactly 
where, when and how the birds may be taken, 
so that a certain source of supply is always 
available. In America, nothing of this sort has 
ever existed. Any shore-birds that may be se- 
cured are caught only by chance, or through the 
expensive and uncertain means of special com- 
mission. Consequently, we are always on the 


alert for anything of the sort that may appear, 
and always eager to acquire it. 

Besides the numerous typical sandpipers and 
plovers, the shore-bird group includes a num- 
ber of curious and often aberrant species, nota- 
ble for strange and intense adaptations to spe- 
cial modes of life, or for their delicate and 
graceful beauty. Among the latter, the stilts 
certainly come first. Slender bodies are perched 
on legs so long and thin that they seem incapa- 
ble of supporting any weight at all; lengthy 
necks are topped off with sharp, attenuated 
beaks. There is something fairy-like about the 
stilts; they belong in the fens and marshes where 
they make their homes. Yet this perfect com- 
patability has not always been apparent to every- 
one. So great a naturalist as Buffon once 
scolded Nature for producing this abnormality 
—a bird with such “enormous defects” that its 
long legs raised it so high above the ground that 
it could scarcely get its beak down to find food. 
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The point is, of course, that an almost equally 
long neck affords ample compensation. More- 
over, the stilt seldom has to reach the ground, 
since its favorite feeding method is to wade, 
with its body sometimes touching the water, and 
to pluck its insect or crustacean food from the 
surface or just beneath. 

In America, at least, stilts are among the 
great rarities in collections of living birds. In 
the history of the Zoological Park, up to 1934, 
only a single stilt was secured. This lone rep- 
resentative of its species was a black-necked stilt 
(Himantopus meaxicanus), which arrived from 
Brownsville, Texas, on December 23, 1903, and 
expired exactly six days later, never having re- 
covered from the effects of its trying journey. 
No further stilts appeared here until Novem- 
ber, 1934, when two Brazilian Stilts (Zimanto- 
pus melanurus) were obtained, under rather cur- 
ious circumstances. A local dealer reported, by 
telephone, that he had just returned from South 
America with a small collection of birds, and 
that among them were two which he found dif- 
ficult to identify. They were black and white, 
with long bills; their voices were loud and sharp, 
and the natives used them instead of watch- 
dogs. Nothing could be made of this, but we 
promised to examine the birds on the following 
day. However, the solution was not so long 
postponed; that night, an evening paper carried 
an excellent photograph of a pair of stilts, with 
a story on the special ability of the subjects as 
warners-off of intruders. There was no delay in 
reaching the bird shop on the following morn- 
ing and after some discussion, including the de- 
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feat of a department store pet shop which had 
thought the birds would be an attraction, the 
stilts came into the possession of the Zoological 
Society. 

Three days later, by one of those strange co- 
incidences that are almost routine with us, a 
lovely black-necked stilt came to join the two 
Brazilians. Karl Plath, a Chicago illustrator 
who does bird portraits for relaxation and keeps 
a fine collection of living subjects, had long 
been seeking stilts. After many disheartening 
attempts, he finally obtained three young birds 
which had been especially hand-reared for him 
by a friend in the west. Delighted with his ac- 
quisition, Mr. Plath kept his three prizes for 
some months, disdaining all offers of purchase. 
Then another bird, which he felt he should have, 
appeared in the market and it occurred to him 
that an exchange might be made. After some cor- 
respondence, completed at about the time the 
Brazilian stilts arrived, we bought in New York 
a motmot, shipped it to Chicago, and in return 
received one of Mr. Plath’s “Three Graces.” 
Thus it happens that, after a hiatus of over 
thirty years, we are able to exhibit a small flock 
of stilts, representing two species. 

Books indicate that the two species are almost 
identical, except that the Brazilian is slightly 
larger, with a white band across the shoulders 
and more white on the face. In fact, however, 
the legs of the Brazilian are proportionately 
much longer, and the body shorter and more 
rounded, so that in life the two species are less 
similar than would appear from the examina- 
tion of dried skins. 


Z 7h 
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Frogs and Toads and Tadpoles 
A Survey of the Park’s Collection of Amphibians 


Raymonp L. DitrmMars 
Curator of Mammals and Reptiles 


CCORDING to the latest scientific lists, 
there are about 1,500 distinct species of 
frogs and toads. It would be a little too much 
to expect that the Zoological Park could exhibit 
all of them, but for many years amphibians have 
been well represented in the glass cages in the 
Reptile House. 
We have had some of the largest and the 
smallest forms, the most brilliantly colored and 


the most somber-hued. Today the collection is 


at one of its most interesting stages and it well 
repays a detailed study. 

Species of frogs and toads are, of course, most 
abundantly distributed in the tropics, but they 
occur far north and south of the Equator in 
temperate latitudes and regions with such severe 
winters that few other forms of amphibian and 
reptilian life are associated with them. Their 
range of size is as great as their distribution, 
from Rana goliath, the giant frog of Africa, 
whose body is a foot long, weighing as much as 
a small dog, to species so small that several spec- 
imens might hide within a thimble. Their origin 
is extremely ancient. Remains of frogs have been 
found in Jurassic strata estimated to contain 
fossils of life that existed at least 200,000,000 
years ago. 

The life histories of some species in the pres- 
ent collection are so strange that few other liv- 
ing creatures can match them in eccentricity ex- 
cept certain fishes and some of the insects. Both 
frogs and toads begin life as aquatic tadpoles 
and their transition to the air-breathing, or per- 
fect, form is a demonstration in a short lifetime 
of the process that took place in evolution from 
fish to air-breathing amphibian. The vicissitudes 
of the tadpoles are by no means all the same 
among families of toads and frogs, however. 

Their aquatic element may be a puddle in a 
leaf; it may be the aqueous content of a capsule 
receiving moisture from the parent's body; it 
may even be within pockets in the parent’s back. 
Some tadpoles grow to large bulk compared to 
the size of the parents; a few even exceed their 
parents in size before they transform. Others 
are so extremely minute when transforming to 


the frog or toad form, that they may represent 
far less than a hundredth of the weight of the 
adult. There is also great variance in the num- 
ber of eggs laid by frogs and toads. This seems 
to be related to the amount of protection af- 
forded by the parent and to the habits of the 
young. If the latter are not secretive and hazard 
of destruction by enemies is great, the number 
of eggs laid is enormous, but only a very small 
percentage of the progeny reach maturity. Thus 
the number of eggs, particularly among the 


largely terrestrial toads, may be more than 


10,000, whereas among the smaller frogs the 
number is less than 50. 

Of the local frogs and toads there are nine 
species, some of which continue to live wild in 
the Zoological Park. The largest local species is 
the bullfrog, attaining a body length up to 
eight inches. The species is found over the 
greater part of the United States east of the 
Mississippi River and well into Canada. It is 
the largest North American frog. The smallest 
of the local clan is a tree toad, known as Pick- 
ering’s tree toad, or ““‘peeper.”” The latter name 
comes from its loud whistling cries during the 
breeding season in the early spring. This spe- 
cies is not much longer than one’s fingernail, of 
pale brownish hue, with a dark, cross-like mark- 
ing upon the back. During the summer it lives 
in bushes, where it climbs about by means of ad- 
hesive disks or “suckers” upon the toes of both 
feet. It is the first of the frogs and toads to 
sense the spring, and as it hibernates in the 
immediate vicinity of water, it wakes from its 
winter sleep with the first warm days and mates 
in shallow marshes, where the eggs are laid. 
The power of voice of these tiny creatures is re- 
markable. Swampy places resound with their 
cries. Their chorus is a sure harbinger of spring 
and the cheery sounds may be heard well in 
advance of settled spring weather. A sudden 
freeze may silence them temporarily, but frosty 
weather is fast waning when the “peepers’’ start 
their mating calls. Each whistling sound is ac- 
companied by an expansion of the elastic throat 
to half the size of the owner’s body. 
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When the spring peeper, or tree toad, makes his cheerful mating music, his swelling 
throat pouch is almost as large as his diminutive self. His trill is a familiar sound 
on spring evenings in ponds and swamps. Later he takes up arboreal life. 


Between the miniature peeper and the big 
bullfrog, with its sonorous bass note, the local 
frogs are quite evenly stepped along in size. 
The gray tree frog is about an inch and a half 
in length. The wood frog is a bit larger and a 
good example of protective coloration. It is 
largely terrestrial, living among the fallen 
leaves of damp woods, and being of a bronze 
hue it is very difficult to detect unless it moves. 
The tadpoles of this frog appear to require 
pools of clear water which collect in the woods 
from melting snow plus the spring rains. Such 
conditions are not general in wooded places, 
hence the distribution of the wood frog is scat- 
tered and confined to areas precisely suited to 
its needs. It does not occur in the woods of the 
Zoological Park, but is quite common in the tim- 
bered stretches atop the Palisades of the Hud- 
son. The pickerel frog and the leopard frog are 
larger and strongly marked with large, dark 
spots. The former may be distinguished by the 
orange hue beneath the thighs. Next to the bull- 
frog, the largest local species is the pond frog 
or green frog, persistently aquatic. The males 


give voice to cheerful croaking throughout the 
summer. 

Two species of toads occur locally, the com- 
mon toad and the spadefoot toad. Both are be- 
coming rare except in undisturbed, back country 
areas, because of drainage of areas of shallow 
water which are required for development of the 
tadpoles. The eggs of toads differ from those 
of frogs in that they are laid in strings rather 
than in masses. The transformation of the toad 
is very rapid, the tadpoles remaining extremely 
minute and delicate and the transformed toad 
being barely a quarter of an inch in length. 
For that reason they require warm, shallow 
water and absence from too numerous enemies 
in the shape of carnivorous fish. With all tad- 
poles of frogs and toads, the hind limbs are the 
first to appear, and after their development 
the growing forelimbs are thrust through folds 
of skin. The tail is not “dropped off,” but is 
absorbed into the body and serves as nourish- 
ment while the mouthparts of the tadpole are 
changing to those of the air-breathing frog. 

It is among tropical frogs and toads, of 
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course, that we have exhibited the most spec- 
tacular kinds. One on display for more than 
five years is the strangest in form and habits of 
any ever in the collection. This is the giant 
horned frog, Ceratophrys ornata, of southern 
Brazil and the Argentine. With a few other 
eccentric species, it belongs in a family by itself, 
the members having characteristics both froglike 
and toadlike. All are terrestrial and solitary 
except during the breeding season. During the 
day they live in nestlike hollows in the debris of 
the forest floor, and at night they come forth in 
search of insects or even to stalk small rodents. 
Our Brazilian horned frog is almost circular in 
outline and approximately six inches in diame- 
ter, with prominent horns over its eyes. It has 
an enormous mouth with strong jaws, and sur- 
prising enough for a frog, it is bold and will 
leap at one’s fingers in an effort to bite. By ex- 
perience the writer can vouch for the strength 
of its jaws, which can inflict an injury equiva- 
lent to that from a fair-sized turtle. During such 
demonstrations the angry amphibian utters bark- 
ing sounds like a small dog. Our specimen can 
swallow a half-grown rat, entire. 

The most attractive frogs in the collection be- 
long to the genus Leptodactylus. They occur in 
Central and South America and the southerly 
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Photo by C. W. Leister 


The common tree frog is well adapted 
by color and size to be inconspicuous 
when it takes to the trees. 


eLhotED lbw C. W. ieister 


The trilling song of the common toad is heard in iate 
spring. As with other ‘species, only the males sing. The 
throat pouch remains inflated for the duration of each song. 


West Indies. These frogs 
are of fairly large size and 
some of the mainland species 
are marbled with strong 
colors, the pattern appear- 
ing as bright as if it were 
painted. A species found on 
the island of Dominica, now 
represented in the collec- 
tion, is of shining, golden- 
bronze. When he first heard 
the calls of these frogs in 
the tropics, the writer was 
much impressed by their 
deep, booming voices during 
the mating season. Investi- 
gating the sounds with a 
jack-lamp, it was startling 
to see the red glow of the 
frogs’ eyes like a freshly- 
fanned ember. Among mem- 
bers of this genus a curious 
habit has been observed in 
the care of the eggs. They 
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The Brazilian 
horned frog is as 
fierce as it looks 

and quite willing 

to bite at one’s 

fingers. The poses 
above and at the 
right show its 
flat and almost 
circular shape. 


Except when it is 
abroad «at night in 
SCAKCIE BO} | ANSCCIS 207 
small rodents, the 
giant horned frog lies 
almost buried in a nest 


in the debris of the 
jungle floor. 
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are deposited in shallow water at the edge of a 
pond or swamp and protected by a wall of mud 
constructed by the frog. In this enclosure the 
tadpoles hatch and acquire strength and activity 
and by the time they are able to evade enemies, 
the rainy season comes with its torrential down- 
pours, breaks away the restraining wall of mud, 
and the tadpoles are released to complete their 
development into frogs. 


Of more remarkable character, however, are 
the habits of the Surinam toad, Pipa americana, 
from northern South America. These strictly 
aquatic creatures, four or five inches long and as 
flat as a pancake, are also on exhibition in the 
Reptile House. When the eggs are liberated in 
the water, they are pressed by the male upon 
the female’s back, where they become adherent 
and encased in depressions. Over these a film 
is formed to create a cell in which the tadpole 
hatches and transforms to a tiny toad. When it 
is perfectly developed, it is a miniature form of 
the parent. Then it breaks from the cell and 
goes its way without further parental contact. 

Xenopus, of southern Africa, is another strict- 
ly aquatic toad, but it lacks the strange breed- 
ing habits of Pipa. It never leaves the water, 
and has huge, webbed, hind feet for rapid swim- 
ming. During the breeding season the specimens 
in the Park utter sounds while two feet be- 
neath the surface of the water. These sounds 
are like the tapping of a coin 
on the end of a finger—a 
metallic jingling that may 
be heard at least twenty 
feet from the tank. 

Pseudis paradoais, a 
South American species, is 
an example of an extraor- 
dinary tadpole state. Speci- 
mens ~ of this! frog were 
brought back the past sum- 
mer from the island of Trini- 
dad. Pseudis paradowis is a 
small frog, not more than 
three inches long, and noth- 
ing in the appearance of the 
adult would indicate any- 
thing unusual in its develop- 
ment. Nevertheless, all of 
the half dozen species of the 
genus to which this frog be- 
longs attain huge size as tad- 
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poles. These giant tadpoles may be six to eight 
inches long and so utterly out of proportion to 
the moderate-sized frog to which they are ulti- 
mately transformed that early naturalists were 
inclined to think they represented some big spe- 
cies of frog not as yet known in the adult stage. 
But the truth of the matter is that as the tad- 
pole of Pseudis starts to grow limbs and absorb 
the tail, the whole creature shrinks into more 
compact form. 

Of tree toads, or, as some authorities prefer 
to specily, tree inogs, the Reptic, louse usu- 
ally-has a fair series on exhibition. These 
creatures form the distinct family Hylidae. 
There are slightly more than 200 species, wide- 
ly distributed in tropical and temperate regions 
of both the Old and the New World. The 
species are provided with toes and fingers 
dilated into the form of adhesive disks, enabling 
them to climb smooth, vertical surfaces and cling 
to leaves. Hence the greater number of species 
are largely arboreal. Most of them are small, 
some being less than an inch in length, but a 
few, such as Hyla mazima of northern South 
America and Hyla vasta of Haiti, reach a 
length of five inches. Their color and patterns 
are vivid with green predominating—a protec- 
tive hue in a life amid foliage. Others, however, 
are brown or gray and when resting against the 
back of a tree they look very much like a 


The twanging, deep-voiced bullfrog is the largest local 
species of frog and is common over a great part of the 
United States east of the Mississippi. 
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Some of the tropical South American tree frogs are extremely handsome and agile 
creatures. This ‘specimen is almost acrobatic in its pose on a small limb. The adhesive 
disks on its toes enable it to cling to almost vertical surfaces. 


patch of lichen. The cries of the tropical spe- 
cies are loud and extremely varied, ranging 
from raucous squawks and growling sounds to 
prolonged chatters or sounds like a stick beat- 
ing upon a hollow tree. Others produce melo- 
dious, bell-like notes, or whistle with remark- 
able shrillness. 

Some of the skin secretions among toads and 
frogs are highly toxic and this is particularly 
evident among the small species of the family 
Dendrobatidae, which is represented by three 
genera, one in South America, one in westerly 
Africa and another in Madagascar. The species 
average under an inch and a half in length and 
all are so vividly marked and colored that they 
appear when flattened and resting, more like 
ornaments carved to decorate a big signet ring 
than like living frogs. The smooth skin is 
usually black or dark brown, and marked over 
this, or in large patches, are the most vivid 
shades of red in some species and green or blue- 
green in others. 

Dendrobates tinctorius, of South America, se- 


cretes a highly active poison in its skin. “Drop 
for drop,’ if it can be so designated, it appears 
to be more highly active and more toxic than 
snake poison. 

The strictly terrestrial toads are always of 
keen interest as captives. They appear more 
alert and intelligent than frogs and are partic- 
ularly hardy. They form another family, the 
Bufonidae. The European natterjack toad is 
particularly interesting, as it seldom hops, but 
stalks its insect prey by curious walking gait. 

The largest toads now on exhibition in the 
Park represent a species known as the marine 
toad, Bufo marinus, occurring widely in Central 
and South America. Specimens brought back 
from Demerara the past summer are eight 
inches long, but a reliable observer told us that 
the species grows much larger and occasional 
specimens are so big that they will cover the 
bottom of a 16-quart pail. Our smallest species 
is the oak toad, Bufo quercicus, of Florida, 
which lives in a burrow so small it will barely 
admit the end of a finger. 
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Index for 1934 


A complete index of articles, illustrations and 
text matter in Volume XXXVII of the But- 
LETIN for 1934 has been printed and a limited 
number of copies is available without charge to 
Members of the Society or subscribers who will 
write and ask for them. Indexes of a few earlier 
volumes will also be supplied as long as they 
last. Address requests to the Editor. 


The new aard-vark 
creates a dietary prob- 
lem, for its habitual 
food in its South Afri- 
can home is said to be 
ants and termites ea- 
clusively. However, a 
substitute food has 
been found. 
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Aard-Vark 


For the second time in its history the Park 
is exhibiting an aard-vark, the “earth pig” of 
the Boers. By no means as common in South 
Africa as it once was, rare in Zoological Parks, 
the present specimen offers an unusual oppor- 
tunity for visitors to see a most interesting 
animal. 

Instead of being related to the pigs as a 
group, as its name and to some extent its ap- 
pearance would indicate, the aard-vark is classi- 
fied as the sole representative of a rather ancient 
group of mammals and is believed to be allied 
to our present-day edentates, such as the ant- 
eaters and armadillos. Scientifically it is known 
as Orycteropus aser. 

Being an ant-eater—and ants, or termites— 
being difficult to supply in quantities of four or 
five pounds a day, the aard-vark’s diet presents 
some problems. It is fed on diluted evaporated 
milk, the yolks of eggs, and bread crusts, the 
latter mixed with the eggs and milk. 


Study in Black and White 


Albino animals are, generally speaking, not 
extremely rare either in nature or in Zoological 
Parks and certain of them may be so common 
as to excite little attention. The Canadian por- 
cupine is virtually in that class but an albino 
female that had been on exhibition in the Small 
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The normally pigmented baby porcu- 
pine—almost yet black—is in strange 
contrast to its albino mother. 


Mammal House for some months drew consider- 
able attention to herself on May 10 when she 
gave birth to a normally pigmented baby—a 
small replica of herself except that it was jet 
black with a sparse mixture of white hairs. 

The baby was born with its eyes open and 
with its quills soft and pliable. A few hours 
after birth they had begun to stiffen, however, 
and by the second day they were firm enough 
to cause the attendant in the Hospital, where 
the mother and her baby were transferred, to be 
cautious in handling the baby. 

The young porcupine appears to be healthy 
and strong and will soon be ready, with the 
mother, to be returned to exhibition. 


Books of Interest 


THE HAWKS OF NORTH AMERICA. By John Richard 
May. Illustrated by Allan Brooks and R. T. Peterson. 171 
pages with 387 colored plates, 4 black and white plates, and 
numerous maps. The National Association of Audubon So- 
cieties, 1935. $1.50. 


“The Hawks of North America,’ by John 
Richard May, is published by the National As- 
sociation of Audubon Societies frankly as prop- 
aganda for the protection of hawks and, inci- 
dentally, of owls as well. This declaration of 
purpose might lead one to expect the material 
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to be presented from a somewhat biased view- 
point but Dr. May has strengthened his case 
immeasurably by maintaining a completely fair 
and unprejudiced attitude throughout. While 
standing staunchly for those species well known 
to be chiefly beneficial, he freely admits the 
depredations of the comparatively few habitual 
bird-killers. 

In a brief statement of policy, the Audubon 
Societies make six principal points, which are, 
in effect, as follows: to oppose extermination 
of any bird species; to protect, at all times, rare 
or beneficial hawks and owls; to permit the 
killing of any hawk or.owl only when the in- 
dividual is known to be destroying property ; 
to condemn the use of the pole trap; to promote 
protection of the raptorial birds, through educa- 
tion and legislation. Dr. May’s book strikes a 
strong blow for the advancement of these aims, 
and should convert many enemies of hawks, in- 
cluding sportsmen, who are their chief perse- 
cutors. Even the professional gamekeeper, in- 
veterate destroyer of “vermin,” will think twice 
before he sets another pole trap, or draws a 
bead on a rat-hunting red-tail. 

The colored plates, made from paintings by 
Major Allan Brooks, firmly establish this artist 
as the foremost successor to the late Louis Agas- 
siz Fuertes. All are beautifully done, but there 
is some variation in treatment, a few being no- 
ticeably hard, in contrast to others more pleas- 
ingly soft and lovely. Mr. R. T. Peterson’s ex- 
cellent silhouettes of flying birds seen from be- 
low include elaborations of his previous work 
in this field and if carefully studied, will make 
field identification quite simple. 

The Audubon Societies, the author and the 
artists are to be congratulated for the produc- 
tion of a work eminently useful, as well as tech- 
nically and artistically well done. ES €: 


INFANTS OF THE ZOO. By E. G. Boulenger. 146 pages 
with 50 illustrations. E. P. Dutton & Co., 1935. $2.50. 

Many hundreds of young animals have been 
born in the London Zoological Garden and fifty © 
striking photographs of the parents and their 
often quite dissimilar offspring have been select- 
ed by Dr. Boulenger, the Director of the Zoo- 
logical Society's Aquarium, and published here 
together with a foreword in which he cites some 
of the Garden's experiences in rearing the young 
creatures. 
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Bulletin: The official publication of the New York Zoological Society reports bi-monthly on 
interesting phases of work at the Park and the Aquarium and contains articles on natural history 
in a sound yet popular form, with many illustrations. Thirty-seven volumes have been completed. 


Zoologica: Scientific contributions of the New York Zoological Society. Volumes I-IX and 
XI-XVIII are complete, and other volumes are in preparation. Zoologica is illustrated, and is 
published as material is presented. It is sent to Members on request. 


Zoopathologica: Scientific contributions of the New York Zoological Society on the diseases of 
animals. Volume I is completed and Volume II is in preparation. It is illustrated, appears when 
material is available, and is sent to Members on request. 


Annual Report: Documents, reports and pictures of the work of the various departments of 
the Park and the Aquarium. As a rule it contains articles of scientific value and considerable 
general interest. 


Gallery of Wild Animal Paintings in the Zoological Park: A handsomely illustrated cata- 
logue of the gallery in the Administration Building at the Park, which Members may receive on 
request. 


Some Books by Members of the Park Staff: 


Beebe: Harr Mire Down. 344 pages, 123 illustra- ........ : Pers ann How to Care ror Tuem, 296 
tions and 8 colored plates. 1934. $5. pages, 96 illustrations. 1930. $2. 
An account of the deep-sea explorations of the A practical manual for everyone who keeps 
Department of Tropical Research in the bathy- animal or bird pets. 
sphere. 


Ditmars: Con¥essions oF a Scientist. 241 pages, 39 
illustrations. 1934. $3.50. 


Biair: IN true Zoo. 195 pages, 55 illustrations. 1929. Adventures in collecting and maintaining ani- 


$2.50. mals in the Zoological Park. 

Entertaining and informative animal stories = 
drawn from long experience in the Zoological <--------? SNAKES or THE Wortp. 207 pages, 84 
Park. pages of illustrations. 1931. $5. ) 


A comprehensive book of reference on _ the 


Crandall: ParapisE QuEsTr. 226 pages, 52 illustra- SP CORO Ue ce One 


tions. 1931. $3.50. Leister: Present Day Mammais. 174 pages, 105 il- 
A vivid description of a successful expedition lustrations. 1931. $1. 

to New Guinea in search of Birds of Paradise for A valuable classification and reference book for 

the Park collection. schools and students of zoology. 


All these books and others by the same authors may be obtained from 
the New York Zoological Park. For book express add 15 cents postage 
for each volume. 


A classified list of the publications of the Society, with subject headings of articles printed in the Re- 
ports, Zoologica and Zoopathologica, as well as reprints from them, will be furnished on request. Some of 
the publications have become exhausted and orders for any issues will be governed by this circumstance. 
Orders for any of the publications should be addressed to H. R. Mircuerr, Manager, Zoological Park, 
185th street and Southern Boulevard, New York City. . 


No effort will be spared to ensure delivery of the regular publications to Members of the Society, but 
changes of address, forwarding points and non-delivery of mail should be reported promptly. Back numbers 
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ee since its founding in 1895 the New York Zoological Society 
has attracted the active interest of persons who believe, with the found- 
ing group, that instruction and entertainment and important scientific 
achievement can go hand in hand through the maintenance in New 
York City of well-balanced collections of mammals, reptiles, birds and 
fishes from all parts of the world. 


The Society is taking a prominent part in the conservation of wild 
life all over the world but especially in North America. The work it 
has done in the collection of Heads and Horns is of great scientific value 
as are the accurate pictures of wild life in its galleries. 


In the Society's work of gathering, maintaining and exhibiting its col- 
lections, as well as its constant efforts in behalf of conservation of wild 
life everywhere, every Member shares, and through the privileges of 
Membership and the Society’s publications is rendered an accounting of 


the work in which he participates. 


The New York Zoological Society 
invites the Membership of all persons 
who wish to lend financial support to 
the purposes for which the Society was 
founded and to cooperate in a tangible 
way toward the future development of 
the Zoological Park and the Aquarium. 


Annual Membership in the Society 
is $10, renewable annually. Life Mem- 
bership may be obtained for $200. A 
contributor of $1,000 becomes a Pat- 
ton; $2,500 an Associate Founder; 
$5,000 a Founder; $10,000 a Founder 
in Perpetuity, and $25,000 a Bene- 
factor. 

All classes of Members are entitled 
to receive every periodical publication, 
the privileges of the Administration 
Building with its lounges and reception 


rooms and gallery of paintings of ani- 


mals, to attend lectures, open meetings 
and entertainments, and to be admitted 
free to the Zoological Park and the 
Aquarium every day in the year. 
Application for Membership may be 
made on the inserted form, may be 
given to the Director of the Zoological 


Park or the Director of the Aquarium, 
or may be mailed directly to the Sec- 
retary, New York Zoological Society, 
101 Park Avenue, New York City, for 
action by the Executive Committee. 


The Zoological Park is open every 
day in the year from 10 o'clock in the 
morning to one-half hour before sunset. 
Admission is free every day except on 
Mondays and Thursdays when an ad- 
mission fee of 25 cents is charged for 
adults and 15 cents for children be- 
tween the ages of five and twelve. 
These days have been set aside primarily 
for the benefit of Members and their 
friends who are admitted free on tickets 
issued with Membership, so that the 
collections may be seen to the best ad- 
vantage. AIl holidays are free. 


The Aquarium also is open every day 
in the year. From April 1 to September 
30 its hours are 9 o'clock in the morn- 
ing to 5 oclock in the afternoon, and 
for the remainder of the year, from 9 
o clock in the morning to 4 o'clock in 
the afternoon. No admission is charged 
at any time during the year. 
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The Aquarium and Research 
C. M. Breper, Jr. 


HE casual visitor to the exhibition hall of 
the Aquarium scarcely, if ever, realizes that 
the historic building houses more than a dis- 
play of aquatic creatures that are variously 
described as beautiful, peculiar or bizarre. But 
those whose interest leads them to ask questions 
concerning what goes on “behind the scenes” 
are often amazed at the amount of physical 
equipment and the complexity of the operating 
details necessary to maintain an exhibit which 
is primarily intended to be of educational value. 
The pumps, motors, filters, heaters, miles of 
pipe and the constant attention to the matter 
of feeding, treating and caring for such a varied 
assemblage of often exacting animals are not 
generally brought directly to public attention. 
However, it is not the purpose of this account 
to discuss either the equipment or the prob- 
lems of the engineers, fish culturists, patholo- 
gists and others who are charged with the vari- 
ous details of maintenance. It is, rather, the 
present purpose to discuss the broader back- 
ground on which this all rests and without 
which the institution would soon become static. 
Of this aspect of the institution’s activity the 
casual visitor is even less aware. Without a 
background of what may be covered by the 
general term of “research,’ no advancements 
in technique could be effected, and although the 
visiting public does not ordinarily realize it, 
without doubt a lack of such activity would 
eventually result in dissatisfaction of the vis- 
itors by lessened effectiveness of exhibits. 


As in all such matters, it is impossible to sepa- 
rate practical research problems from those 
that ordinarily might be considered entirely aca- 
demic. In addition to purely institutional mat- 
ters there has been an increasing amount of co- 
operation with other scientific organizations. 
This in itself has done much to expand the use- 
ful sphere of influence of the Aquarium in a 
most valuable direction, including as it does a 
considerable contact with medical researchers. 

The New York Aquarium, from the time it 
was brought under the jurisdiction of the New 
York Zoological Society in 1902, naturally be- 
came committed to a policy of scientific study. 
The products of its studies have been numer- 
ous and varied, although it was not until 1927 
that reasonably adequate quarters were pro- 
vided for laboratory work. Since then a fair 
amount of apparatus has been acquired, so that 
today a variety of problems may be investi- 
gated with comparative facility. Aside from 
studies carried on by the permanent staff, space 
has been made available to visiting students. 
The published results of both groups have thus 
far been confined almost entirely to technical 
reports. It is one of the purposes of the pres- 
ent account to sketch the chief features of some 
of these in non-technical language so that the 
layman may more fully understand the reasons 
for undertaking certain studies and be in a 
better position to appraise their value. To this 
end a number of representatives of other in- 
stitutions who have made use of Aquarium fa- 
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cilities have been invited to contribute short 
accounts to this number of the Butietin, deal- 
ing with their particular work. The reader is re- 
ferred to the other articles, in which they may 
read in the students’ own words about their 
particular studies. The more general features 
and the work of the staff are discussed in this 
article. With this foreword the problems of 
most acute value to the Aquarium in its main- 
tenance of an exhibit may be considered. 

When the Aquarium was taken over by the 
New York Zoological Society the water sup- 
plied to the marine fishes was pumped from 
New York Harbor. It soon became apparent 
that this was far from suitable, especially for 
species accustomed to tropical reef waters. In 
1907 a large reservoir of 100,000 gallons 
capacity was built under Battery Park. In this 
was stored sea water brought in lighters from 
the open sea. That water was then circulated 
through the tanks, filtered and returned. This 
brought about a great reduction in the mortality 
rate and improved the general well-being of 
the marine fishes, as well it might when it is 
considered that the New York Harbor water 
is not very saline, because of the influx of the 
Hudson River, and is heavily contaminated with 
factory and other wastes. 

A closed system, however, has its own draw- 
backs. ‘The waste products of the fishes them- 
selves accumulate and react with the various 
salts present in sea water. The resulting solu- 
tion is unsatisfactory for most fishes and if the 
reactions go far enough it may be fatal. A sat- 
isfactory method for the rectification of this 
condition was not worked out for practical ap- 
plication until 1929. The establishment of this 
improvement is largely due to Dr. Homer Smith, 
at that time working on Aquarium specimens in 
pursuit of studies concerning the normal func- 
tioning of the fish kidney. Although the cor- 
rective application is exceedingly simple the 
working out of the method involves a rather 
elaborate chain of chemical events. As applied 
now at the Aquarium, certain readings of the 
chemical state of the sea water are made in the 
laboratory on a Van Slyke apparatus, and then, 
with appropriate calculations, the sea water may 
be corrected by the addition of a proper quan- 
tity of bicarbonate of soda. The improvement 
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this treatment made in the marine collections 
was most marked and it is with considerable 
satisfaction that we are able to report that both 
the Chicago and Philadelphia Aquariums have 
since adopted it. As everybody knows, bicar- 
bonate of soda is frequently indicated for di- 
gestive troubles (acidosis). The effect on an 
aquarium of fishes is actually not dissimilar. If 
an entire aquarium circulating system is com- 
pared with an animal with imperfect elimination 
(one of the causes of acidosis), it will be seen 
that the effect is much the same, for aquarium ~ 
systems as now constituted are unable to avoid 
an accumulation of acid wastes in solution and 
an “acidosis” sets in, by which the alkaline re- 
serve is broken down. As with all such analogies 
it cannot be carried too far without involving 
real points of difference, but the above gives a 
concept of the basic principles involved. 

Since this treatment has become an estab- 
lished routine the basis of a further improve- 
ment has arisen but at this writing is not com- 
pleted. A discussion of it, however, serves to 
show the often unexpected value of “abstract” 
studies and the advantage of cooperating with 
institutions that are committed to other biologi- 
cal matters. Pursuing certain studies involving 
the parathyroid glands in relation to lead 
poisoning, Dr. W. Antopol became interested 
in fishes, since they are the only vertebrates 
that are not supposed to possess any. Although 
they have the thyroid, the accompanying para- 
thyroid is apparently completely absent. The 
question arose as to how fishes carried on the 
functions commonly referred to these glands in 
other vertebrate animals. Certainly such an 
investigation, while charged with biological in- 
terest, could hardly be expected to yield any- 
thing of practical value to aquarium manage- 
ment. However, there are indications that fishes 
are much more sensitive to lead poisoning than 
any of the higher vertebrates. Ridiculously 
small doses of lead salts in aquarium water were 
shown to be harmful and slightly larger ones 
proved fatal in direct proportion to the con- 
centration. Now it has been more or less gen- 
eral, in America at least, to use lead pipe for 
aquarium purposes. A check on the possible 
amounts of lead salts in solution derived from 
the metallic lead pipe showed them to be dan- 
gerously high. As a result of these studies all 
lead pipes in the Aquarium are being replaced 
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The Van Slyke apparatus 
(left) was originally designed 
for analyses of the blood and 
other body fluids but it has 
been found of great advantage 
at the Aquarium in analysing 
sea water to determine the 
treatment for the stored supply. 


By this delicate device the bulk 
of very small fishes can be de- 
termined without injuring them. 
They are placed ina glass tube 
as shown here, and the amount 
of water they displace is meas- 
ured on an accurate scale which 


reads in cubic centimeters. 
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Artificial “sunlight” from an ultra-violet lamp has been found of great value to 


the health of animals that habitually bask in the sun for long periods. 


Certain 


species cannot be kept alive without it. 


as rapidly as possible with non-metallic ducts. 
The recently established closed fresh-water 
system has been entirely constructed of thor- 
oughly tested non-metallic substances, such as 
concrete and hard rubber, including even the 
pumps. At this writing the system has not yet 
been placed in operation so it is impossible to 
comment on its full value. The establishment of 
this closed fresh-water system has in itself cer- 
tain advantages of a chemical nature, in that it 
is all under the management’s immediate con- 
trol and can be modified in any manner by ap- 
propriate treatment. Prior to this, with the use 
of the city supply, the fishes were at the mercy 
of any fluctuations in its chemical content. 
Passing from these questions, strictly con- 
cerning the chemical environment in the Aquar- 
ium, thought may be given to the control of 
parasites, which is another matter that requires 
the application of laboratory methods in order 
to be satisfactorily administered. It is probably 
fair to state that every normal fish caught in a 


wild state is host to at least half a dozen species 
of parasites. Fortunately for those who have 
to concern themselves with the maintenance of 
an aquarium, most of these are not dangerous 
and need cause no more concern that would a 
few fleas on a dog, or the variety that most 
humans unknowingly harbor internally, espe- 
cially those of us who have travelled a bit. An- 
other group of parasites reside in the host in an 
encysted state and are quite inert until they are 
digested out in the interior of a larger fish. 
These are types that are required to spend some 
time in different animals and cannot be trans- 
mitted from one individual to another of the 
same kind. They are comparable to the malarial 
parasite that passes from the mosquito (Ano- 
pheles) to man, but not from man to man. These 
forms are scarcely ever a problem in the Aquar- 
ium. The kinds that do give considerable con- 
cern, however, are those that may pass from 
fish to fish and usually live on the external parts 
of the animals. Such forms at times may give 
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In the laboratory of the Aquarium conditions of sickness and disease, of parasites 
and bacteria, are being studied and practical applications of the results have helped 
in the solution of many perplexing maintenance problems. 


rise to real crises in the maintenance of an ex- 
hibit and no end of headaches to those charged 
with its care. 

One such case that added gray hairs to cer- 
tain individuals was, strange to say, a direct 
result of the improvement in conditions in the 
salt. water system by use of bicarbonate of soda. 
The health and activity of the fishes, as pre- 
viously noted, improved most markedly and, un- 
fortunately, so did a particularly troublesome 
parasite (a monogenetic trematode, E pibdella), 
to say nothing of its reproductive rate. Before 
we fully realized just what was happening, the 
entire system teemed with them, and compara- 
tively few species were found to be naturally 
immune. At about the time we were at our 
wit’s end the epidemic unexpectedly subsided. 
Our troubles were seemingly over and we 
breathed more freely. However, our relief was 
short-lived and before long another outbreak 
was upon us. This went on for some time; in 
fact, we were forced to seek advice of parasitolo- 


gists possessing technique and knowledge of 
these organisms that students of fishes them- 
selves could scarcely be expected to possess. 
Not until the students—L. R. Kuhn, T. L. Jahn 
and R. F. Nigrellimhad worked out the full 
history of the parasite, which until then was 
quite unknown, could we make progress in the 
intelligent control of this pest. Although its con- 
trol is now no longer a major problem, the end 
of the study has not been reached. It was found 
that certain fishes surviving one or more epi- 
demics became partially immune. At the present 
time experiments are under way looking toward 
the development of an artificial immunity and at 
this writing there are several promising leads 
under investigation. While it is yet too soon 
to discuss probabilities, if this line of investiga- 
tion lives up to its promise it would be nothing 
short of the development of a protective serum 
for fishes. 


2 1B, IBV, WOl, BB. 
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Since the New York Zoological Society is 
committed to the furthering of conservation it 
is appropriate that the Aquarium should con- 
cern itself with such phases as come within its 
sphere. To that end, Dr. Townsend has studied 
the distribution of whales. These, the largest 
animals alive today, once of great economic im- 
portance and still supporting a huge industry, 
are seriously threatened with extinction. By 
various international agreements their slaughter 
has been abated but there is still danger. Really 
suitable protection cannot be afforded until there 
is available a better understanding of their 
biology than we have today. Looking to this 
end Dr. Townsend, after a painstaking study of 
the logs of old-time whalers, has prepared a 
number of world charts which go far to eluci- 
date the distribution and migration of these 
leviathans. This huge compilation of otherwise 
unavailable and valuable data has recently been 
published in Zooxoaica.’ 

Another matter with which the Director has 
personally concerned himself is that of the fate 
of the now famous giant tortoises of the Gala- 
pagos Islands. Colonies of these huge reptiles, 
threatened with the fate of the carrier pigeon 
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and the Carolina parrakeet, have been estab- 
lished in Florida and other suitable places.’ 
Since the establishment of these controlled and 
guarded colonies in 1928 their growth has been 


remarkable, and with the approach of maturity - 


reproduction is anticipated. These colonies 
make it possible to study the growth rates and 
other biological matters concerned with these 
tortoises, the former of which is already seen 
to be much more rapid than formerly supposed. 
Progress of these studies has been reported from 
time to time in the BULLETIN. 

More nearly adjacent to the Aquarium walls 
are the nearby local streams. Some of the most 
attractive bodies of water within easy distance 
of the city are under the jurisdiction of the 
municipal Department of Water Supply. Nat- 
urally these waters are the dwelling places of 
various kinds of pond and stream fishes. Some 
of these are of distinct advantage to the proper 
maintenance of these bodies of water that are 
necessarily zealously protected because of their 
vital importance to the health of the citizens 
dependent on the supply. One species, how- 
ever, has so thrived in Kensico Reservoir as to 
become a pest. This, the sawbelly (Pomolobus 
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Great numbers of the elritze (Phoxinus laevis) have been imported by the Aquarium 
from Central Europe for the use of medical researchers, who have found it valuable 
in the study of certain types of human cancer. 
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Common catfish have spawned on exhibition during the past 
three seasons and have reared their young. This picture shows 
the eggs on the clean-swept floor of the tank. 


pseudoharengus), at certains seasons  fore- 
gathers near the outlet aqueduct and clogs the 
protective screens, and sometimes especially 
small ones slip through—to the great annoy- 
ance of householders, who object to free fish 
in their water supply. 

Commissioner Herman Forster asked the 
Aquarium for advice and we have been co- 
operating with the Department of Water Sup- 
ply in search of the best method of eliminating 
this condition. To this end a study of the habits 
of the sawbelly in Kensico is under way. 

Since the establishment of more satisfactory 
conditions in the aquatic environment has been 
obtained in the Aquarium, attempts have been 
made to induce reproduction among fishes that 
formerly showed little, if any, such behavior. 
The intention has a threefold purpose: to un- 
derstand better certain features of the life 
habits of fishes; to increase the numbers of cer- 
tain species without the cost of collecting, and 
to furnish visitors periodically with displays of 
the interesting family life of the fishes that em- 
ploy various types of parental care. Although 
this program has not been in force very long. 
being retarded by delays in establishing proper 
equipment, there have been several interesting 
cases that have stimulated considerable interest 
among a large proportion of our visitors. 

For the last three seasons the common cat- 
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fish has spawned on ex- 
hibition and cared for 
ins youle Mies sclentis 
fic results of the study 
involved are in prepara- 
tion. The European bit- 
terling, with its peculiar 
habit of depositing its 
eggs in the respiratory 
chamber of a mussel, 
has spawned on exhibi- 
tion for two years. This 
fish, to which quite an- 
other interest is at- 
tached, will be consid- 
ered in connection with 
the Aquarium’s coopera- 
tion with medical insti- 
tutions. Various other 
species, with their elab- 
orate parental care, 
have interested visitors, 
especially among the small, tropical fishes that, 
generally speaking, breed with much greater 
facility in captivity. This is not true of all of 
them, however, and one of the notable events in 
the Aquarium routine was the repeated spawn- 
ing of the strange Amazonian leaf fish which, up 
to that time,shad not bred im aquaria.) Lhus 
case was discussed in a previous BULLETIN.’ 
Along with a study of these habits arose the 
need for a better understanding of what may be 
called the social life of fishes. This matter is 
exceedingly important in an institution where 
space is at a premium. Visitors frequently ask 
why some tanks are relatively crowded with 
fishes while others are comparatively empty. 
This, as a rule, is because of the social needs 
of the fishes. Some thrive in crowds, while 
others either pine away or wreak havoc among 
their tankmates in resentment of whatever in 
fishes corresponds to insufficient elbow room. 
To a certain extent there is some automatic con- 
trol of population density but usually we cannot 
afford to let nature take its course. It was 
early found, for example, that a certain tank 
would house only a certain number of dogfish. 
If more were placed in it deaths would ensue 
until that number was reached, and this phe- 
nomenon occurred in the complete absence of 


fighting or disease. The dead fish showed no 
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pathological condition and at this writing the 
exact cause of death is still not clear. Lest it 
be thought that suffocation was at the base of 
this, it may be mentioned that analyses for 
oxygen and carbon dioxide showed that they 
were normal. All this was independent of the 
rate of flow of water through the tank. 

Following these preliminary observations a 
more suitable fish for laboratory study was 
chosen—the common guppy. Population stud- 
ies were carried on for three years continuously, 
the results of which are in preparation. A 
preliminary report showed, however, that the 
conditions were basically similar to those men- 
tioned above. Briefly, an underpopulated tank 
built up to the same figure to which an over- 
population descended.’ These figures, with 
slight oscillations, continued as long as the orig- 
inal conditions were maintained. Thus it ap- 
pears that there is a definite number of fishes, 
differing with each species, that a given body 
of water under set conditions can maintain, and 
It may 
also be mentioned in this connection that the 
sex ratio of the fish under study always worked 
out to the same relationship; namely, 1 male 
to 2 females. 

The population pressure and sex ratio in an 
aquarium is only one small item in the social 
pattern of the fishes’ existence. To mention one 
other there is, as in human society, the direct 
relationship of individual to individual. Cer- 
tain features of this have also been studied. 
What, for example, causes one species persis- 
tently to form in schools and others to fight 
just as persistently with all comers? There 
is still much to be learned about the “social 
contacts” of fishes and while superficially they 
may seem to be of academic interest only, actu- 
ally they are charged with significance in the 
proper keeping of aquarium fishes in suitable 
environments. What suppresses the fighting 
instinct and what releases the schooling habit? 
In some fishes, for example certain sunfish 
which have been studied at the Aquarium, 
schooling only occurs below a certain definite 
temperature and then only in the presence of 
a slight current. The form of the school is 
mechanically arranged by the current. Its ab- 
sence prevents a formation, as does a higher 
temperature. Under the influence of high but 
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not suffocating amounts of carbon dioxide, cer- 
tain tropical fishes much given to fighting will 
cease hostilities. 

A discussion of these matters would carry 
us into a highly technical exposition, but the 
above may serve to suggest some of the prob- 
lems involved and their significance to aquarium 
management. 

Cooperation with other institutions has been 
long and varied but merely cataloguing in- 
stances would hardly make interesting reading. 
Preserved material of value usually finds its 
way into the collections of the American Mu- 
seum of Natural History, with which institution 
such cooperation has been close. Dr. W. K. 
Gregory, Curator-in-Chief of the Department 
of Fishes of that institution, contributes an 
article in this issue indicative of the usefulness 
of cooperation between institutions respectively 
devoted to the study of living and preserved 
Cooperative activities have included 
organizations such as the United States Bureau 
of Fisheries, the United States National Mu- 
seum, the Bingham Oceanographic Foundation 
of Yale University, as well as a host of minor 
contacts with other museums, aquariums, hospi- 
tals, and so on. 

Perhaps the most interesting cooperative ef- 
forts of recent years have been with medical 
institutions. Chief among these has been the 
biological tests for which fishes have been 
found valuable. The most notable of these in- 
volved two species, both native to Europe, and 
their importation to a considerable extent was 
carried on by the Aquarium. One of them, the 
elritze (Phozinus laevis), has proved valuable 
in the determination of certain types of cancer 
(melanoma) in its very early stages, when di- 
agnosis by other means is not readily applicable. 
Dr. R. S. Ferguson of Memorial Hospital, New 
York City, instigated these investigations in 
America, which have since been carried on 
chiefly by him and Dr. Charles C. Lund of Collis 
P. Huntington Memorial Hospital of Boston, 
Massachusetts. 

The other fish is the bitterling, Rhodeus 
amarus. This amazing little creature deposits 
its eggs in the gill chambers of a fresh-water 
mussel where they incubate and on hatching es- 
cape to the outside world. The deposition of 
the eggs is possible because of the long ovi- 
positor of the female, a slender tube that is in- 
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serted into the mussel. The reactions of this 
tube in regard to lengthening have been found 
to be of value to medical men in determining 
pregnancy, by means of a suitable procedure. 
Although not native to North America, it is well 
able to reproduce in mussels of American spe- 
cies, which it has done successfully in the 
Aquarium on various 
occasions. 

Recalling studies of 
malignant growths and 
fishes, it may be men- 
tioned that Dr. Myron 
Gordon of Cornell 
University studied the 
inheritance of a type 
of melanosis in the 
platy fish, with much 
significance. One of 
his strains in the platy, 
in which the genetics 
are not yet thoroughly 
understood, is now es- 
tablished in the Aqua- 
rium laboratory under 
the study of M. Sobol 
of New York. Uni- 
versity. As might be 
gathered from this remark, fishes themselves 
have their own troubles in the matter of patho- 
logical growths. Dr. George M. Smith, of the 
Department of Anatomy, Yale Medical School, 
New Haven, Connecticut, has been making a 
survey of such manifestations that put in their 
appearance at the Aquarium. The collection 
of material he has already accumulated. sug- 
gests a variety of interesting approaches that 
are under study. His studies on the lateral line 
of fishes are discussed by him in an accompany- 
ing article. 

The structure of the eyes of flying fish is of 
particular interest because of their activity both 
in and out of water. A study of their anatomy 
is being undertaken by Dr. E. B. Gresser. This 
study is really a part of a much larger pro- 
gram that is building up a tremendous library 
of microscopic slides of fish eyes, both normal 
and pathological, for the department of ophthal- 
mology of the School of Medicine of New York 
University. Some of the more general aspects 
of fish vision are herein discussed by Dr. 
Gresser, on the basis of his research. 
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A female bitterling, showing the elon- 
gate ovipositor by means of which eggs 
are deposited in fresh-water mussels. 
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The studies of Dr. Homer Smith and Dr. W. 
Antopol have previously been touched upon. 
Dr. Smith has contributed an article discus- 
sing the evolutionary aspects of his studies 
on the fish kidney, which is presented in this 
BULLETIN. 

One peculiar item was initiated by an at- 
tempt to understand 
better the details of 
some of the biological 
interchanges occurring 
in a so-called “‘bal- 
anced aquarium.” This 
led to the finding of a 
bacteriophage in the 
waters of certain long- 
standing aquaria and 
served to explain some 
phenomena involving 
the failure of decom- 
posable matter to 
decay rapidly. This 
prompted C. W. Coates 
to wonder about the 
possible medical as- 
pects of such a bac- 
teriophage. What it led 
to and how the pub- 
licity finally became a source of considerable an- 
noyance to the Aquarium is discussed by him 
under the title, “The Genesis of a Front Page 
Story.” 

Of especial interest to the writer, but having 
no connection with medicine, was the recent 
work of J. E. Harris of the University of Cam- 
bridge, England, at the Aquarium. Mr. Harris, 
studying the physics of elements of the locomo- 
tion of fishes, touched an old-time interest that 
seems to have relatively little attraction for 
biologists today, although this subject is still 
charged with a large number of interesting pos- 
sibilities. . 

This bare outline of some of the laboratory’s 
activities and cooperation with other institutions 
in scientific research will give the general reader 
some insight into the multifarious details that 
must be considered in order to take advantage of 
possibilities that an institution such as the Aqua- 
rium presents. Such work is necessary to keep 
it a vital organization, constantly straining to 
increase biological knowledge and enlarge its 
value to the public. 
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The Evolution of the Kidney 


Homer W. Smit 


Professor of Physiology. College of Medicine 
New York University 


T is apparent to every one that living or- 
| ganisms are exposed, at one time or another, 
to extreme variations in the environmental con- 
ditions under which they live. In contrast to 
this variability in the milieu extérieur, Claude 
Bernard, some fifty years ago, emphasized the 
remarkable constancy of composition of the 
blood which, circulating throughout the body, 
actually bathes the delicate nerve cells, muscles, 
glands, etc. Bernard aptly described this vital 
fluid as the milieu intérieur. In the intervening 
years his thesis has assumed an increased sig- 
nificance for we know that the milieu intérieur 
is indeed so constant in its composition that the 
physiologist is often taxed to measure such 
changes as mean the difference between life and 
death. 

There is no place in the animal kingdom 
where the constancy of the milieu intérieur con- 
trasts so greatly with the inconstancy of the 
milieu extérieur as in the fishes, for these ani- 
mals live in a habitat ranging in composition 
from the purest mountain streams to sea water 
containing large amounts of numerous salts. 

A full statement of the delicate adjustments 
involved when a fresh water fish migrates into 
salt water would lead us into an extended dis- 
cussion of the physical-chemical properties of 
the blood and the physiology of the kidney. And 
at once we would be tempted to fit our knowledge 
of the fishes into the larger frame comprising 
our knowledge of other animals, particularly of 
man, for the problem of the regulation of the 
composition of the blood, whether in man or fish, 
is essentially the same. We must be content 
with sketching in the rougher outlines. 

The human kidney is an organ of consider- 
able structural complexity yet this complexity 
suggests little of the involved chemical opera- 
tions that it is carrying on, minute by minute. 
The blood is repurified many times a day, and 


in this process of repurification a great many 
substances are chemically sorted from each other. 
Some substances are selected for retention in 
the body, while others, foreign invaders or 
waste products, are cast aside for excretion. A 
complete count has never been made but it is 
probable that at least fifty substances are pres- 
ent in the blood that are valuable to the body 
and must be saved; how many waste products 
there are, how many foreign substances that 
gain access to the body through the food, there — 
is no way of knowing. The intricate opera- 
tions of weighing, dissolving, conjugating, dis- 
sociating, repurifying, etc., that go on in the 
research laboratories of a great chemical manu- 
facturing plant appear to be simple compared 
to the operations that go on all the time in the 
kidney. And the net result of all this—in line 
with Bernard’s thesis—is that those substances 
retained in the blood are maintained there with- 
in remarkably narrow limits of concentration. 

To take just one example, water: if we con- 
trast a man, a reptile and a fresh water fish, 
we see that they live under very different con- 
ditions especially with respect to the extent to 
which water is available to them. Yet in each 
the intake and output of water is perfectly bal- 
anced and the kidneys maintain the water con- 
tent of the blood not only at a constant, but at 
a nearly identical level. 

The microscopic, functional unit of the human 
kidney is similar to that observed in other mam- 
mals, the typical structure of which is illus- 
trated diagrammatically in the upper right hand 
corner of the figure on page 121. This nephron. 
as it is called, is divisible into four distinct 
parts: (a) the glomerulus, an elaborate tuft of 
capillaries whose walls are so thin that through 
them water and dissolved substances can be fil- 
tered from the blood at a rapid rate; attached 
to this glomerular filter is a tubule which in 
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In a highly simplified way these diagrams show the evolution of the functional unit 
of the kidney. They illustrate only the more outstanding differences in the structure 
of the kidney centering around the maintenance of water equilibrium. 


turn is divided into three parts, (b) a proximal 
portion, (c) an intermediate segment commonly 
referred to as the loop of Henle, and (d) a 
distal portion. In the kidney these tubules are 
actually bent like hair pins and intricately con- 
voluted, but these details are of secondary im- 
portance and have been omitted in the diagram. 
In the two human kidneys there are about 9,- 
000,000 such nephric units. 

We know that the process of urine formation 
takes place in this manner: under the hydro- 
static pressure of the blood a constant stream 
of protein-free plasma is filtered through each 
glomerulus and started on its way down the 
adjoining tubule. Valuable substances such as 
salts and glucose are reabsorbed by the tubule 
cells and returned to the blood, while waste 
products are left behind in the lumen to pass 
into the urine. In addition to this process of 


filtration and reabsorption, the tubule cells take 
additional waste products directly from the 
blood and secrete them into the tubular urine. 
About 180 liters of fluid are filtered through the 
glomeruli cf the two kidneys of man per day, 
of which about 179 liters are reabsorbed by the 
tubules, leaving 1 liter to be discarded from the 
body. There are only about 3.5 liters of fluid 
circulating in the blood at any time, so that it 
follows that this fluid is purified by filtration 
and reabsorption something like fifty times per 
day. 

Not only have investigations on the kidneys of 
the fishes and the Amphibia contributed enor- 
mously to our interpretation of the operations 
by which the human kidney carries out its com- 
plex duties, but qualitative and quantitative 
methods for measuring some of the processes 
that go on in the normal and diseased human 
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kidney have come almost directly from such 
studies. And one of the most interesting ways 
in which the fish kidney has contributed to the 
physiology of the human kidney is by the light 
it has thrown upon the evolution of this organ. 

The story of the evolution of the vertebrates 
is essentially a story of adaptation to water, or 
lack of it. If we consider the Amphibia as 
aquatic animals, and date the beginning of true 
terrestrial life from the appearance of the rep- 
tiles at the close of the Triassic, then for 300 
million out of the 500 million years, or for 3/5 of 
their total evolutionary 
history, our ancestors 
have lived in, or been 
bound to, water. The 
outstanding events in 
the evolution of the 
kidney occurred in 
what we may call the 
ancient and medieval 
periods of biological 
history while we (the 
vertebrates) were still 
aquatic forms. 

There is good reason 
to believe that the first 


definitive fishes were 
evolved in the fresh 
waters of the Cam- 


brian or Silurian con- 
tinents. The ancestry 
of the protovertebrates 
is still obscure, but we 
may infer from the 
data of comparative 
anatomy that they had 
a much simpler kidney 
than is observed in 
any living form; it 
probably consisted of 
a series of bilateral 
segmentally arranged tubules draining the 
primitive body cavity and opening into this 
cavity by nephrostomes. These rental tubules 
functioned principally, no doubt, by picking up 
substances from the blocd and_ transporting 
them directly, ie., secreting them, into their 
lumina, from which they drained to the exte- 
rior of the body. Thus we may look upon the 
process of secretion in the human kidney as a 
legacy from our marine invertebrate days. 
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The toadfish has a purely tubular kid- 
ney. Experiments on it have aided in 
the studies of the renal function in man. 
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When this protovertebrate took up residence 
in fresh water, its blood and tissues, bearing the 
impress of its marine environment, were rich in 
salts; and in the new environment these salts, 


by their osmotic pressure, drew water into the — 


body not only through the intestinal tract and 
respiratory membranes, but also through the 
skin. The organism had to resist this constant 
influx of water by excreting it some place, lest 
it swell up to the point of dissolution. No bet- 
ter means could be devised for excreting this 
water than |lomlenmiiemieant mp umlpant molto 
the body through a 
suitable filtering bed. 
This filtering bed was 
devised by the simple 
precess of bringing a 
tuft of capillaries into 
close juxtaposition 
with the already exist- 
ing tubules. Thus the 
Pattern wot stem irst 
glomerulus was laid 
down, something in the 
manner indicated dia- 
grammatically in the 
left hand corner of the 
figure, in a fresh water 
habitat, and in re- 
sponse to the need to 
excrete large quanti- 
ties of water. The ad- 
dition of the new high 
pressure filtering sys- 
tem supplanted, be- 
cause of its efficiency, 
the primitive nephro- 
stomes opening into 
the body cavity so that 
for the most part these 
have tended to disap- 
pear. 

With this invention of the glomerulus there 
was entailed the need for adding new tubules, or 
modifying the old ones, so that valuable sub- 
stances, necessarily passing through the filter 
along with the water, could be conserved for the 
body. ‘This conservation had to be effected by a 
process of reabsorption, the valuable substances 
being withdrawn from the filtrate by the tubule 
cells as the filtrate moved along on its way to 
the bladder. The pattern of the reabsorptive 
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tubule must have followed very closely upon the 
original invention of filtration, and the new 
tubules were probably but slight modifications in 
structure and function of the old ones, for Na- 
ture usually works by putting old things to a 
new use; her inventions are not often highly 
original, and in adding the physiological process 
of reabsorption to the kidney, she was simply 
turning the old process of secretion round about 
—secreting from the tubular lumen into the 
blood instead of from the blood into the tubular 
lumen. 

Thus, by the time evolution had produced the 
primitive fresh water fishes, the kidney oper- 
ated by the circuitous method of glomerular 
filtration and tubular reabsorption, with tubular 
secretion carried on as a vestige of more primi- 
tive days. 

So long as the vertebrates could remain peace- 
fully in fresh water, or live in intimate relation 
to it, as do the Amphibia, this filtration-reab- 
sorption system proved highly efficient and 
tended to persist, and even to be improved upon. 
But geologic upheavals made this very difficult. 
The earth is not a hard ball of solid rock, but 
a relatively thin shell of granite resting on soft 
basalt, which in turn envelopes a molten core of 
iron and nickel. This combination is not condu- 
cive to geophysical stability; during geologic 
history the earth has shrunk in its diameter at 
least 200, and perhaps 400, miles; periods of ab- 
rupt internal heating have alternated with 
longer periods of cooling, and the granitic crust 
has repeatedly heaved outwards to contract 


again, folding and wrinkling like a drying apple. . 


Again and again the continents have been 
wrinkled into mountain chains and all but 
drained of their fresh water rivers and lakes, 
or vast areas of land have been submerged below 
the sea; the temperature of the earth’s surface 
has varied between the extremes of tropic aridity 
and arctic glaciation, and through all these 
vicissitudes the vertebrates have had to live 
where best they could. In successive revolutions, 
as the continental waters were drained away, or 
dried up into foul and irrespirable swamps, some 
of the fishes were driven back into the sea, while 
others were driven to take up aerial respiration, 
as it is observed in the lungfishes of today. Some 
of the Devonian air-breathers, who had stout 
paddle-like fins, crawled out upon the land and 
founded the terrestrial amphibian stock. After 


NEW YORK ZOOLOGICAL 


SOCIETY 123 
some 200 million years of this uncertainty, wide- 
spread aridity placed such a premium upon 
stable aquatic life that some of the vertebrates 
broke the ties that bound them to fresh water 
entirely, and the reptiles were evolved. From 
these reptiles there came the birds which, as 
someone has said, are more reptilian than avian. 
And at a later time, possibly as a concomitant of 
the appearance of marked seasonal changes in 
climate, there came the mammals, warm-blooded, 
and bearing their young alive. 

Now this history of the restless earth must be 
taken into account if we are to understand the 
architecture and the function of the kidney in 
various animals. 

With the secondary assumption of a marine 
habitat on the part of the fishes, the circum- 
stances that had given rise to the glomerulus 
were reversed. Where in fresh water the ani- 
mal had been osmotically superior to its environ- 
ment, and therefore in a position to absorb all 
the water it needed, and in fact more than it 
wanted, in the sea it found itself in a salt solu- 
tion having a higher osmotic pressure than its 
blood; with the reversal in osmotic gradient it 
tended to lose water to its environment all the 
time. It was faced with the need for conserv- 
ing every bit of water that it could get. The 
glomerular filter, at least with its original set-up 
of tubules, could no longer be used economically. 

Several things might happen—in fact, have 
happened. Among the majority of marine fishes 
we find the glomeruli reduced in size and poorly 
vascularized, and normally operating under some 
as yet undetermined physiological inhibition. In 
extreme cases we find the glomeruli disappearing 
entirely, the animal being left with a purely 
tubular kidney, of the type observed in the toad- 
fish, goosefish, sea horse, pipe fish and certain 
deep sea fishes. But short of this result all 
degrees of glomerular degradation are observed. 
This is one solution to the difficulty: stop the loss 
of water entailed in filtration by closing up the 
glomeruli, or by ultimately throwing them away 
entirely. (See the sea horse in the right of the 
figure. ) 

But there are more tricks in Nature’s bag than 
just putting rabbits in and taking them out 
again: not infrequently she turns the rabbit into 
something entirely new. The lowest class of 
fishes, known as the elasmobranchs (the sharks, 
rays and skates), have gotten around the osmotic 
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Sharks (above), skates and rays have found a way out of the osmotic difficulties of 
living in salt water by the simple renal invention of reabsorbing in their blood 
stream upwards of 2 per cent. of urea. 


difficulty of living in salt water by a renal in- 
vention as surprisingly simple as it is unique. 
Rather than remain osmotically inferior to their 
environment, and therefore at a constant dis- 
advantage in respect to water equilibrium, they 
have resorted to reabsorbing from the glomerular 
filtrate the chief product of protein metabolism, 
urea, returning this otherwise inert waste prod- 
uct to the blood. By this conservation of urea 
they raise the osmotic pressure of their blood to 
a level above that of their environment, so that 
in the end they find themselves back where their 
fresh water Silurian ancestors were, with a 
milieu intérieur osmotically superior to their 
milieu extérieur. There is a special tubular seg- 
ment between the glomerulus and the proximal 
tubule in the Elasmobranchii that is thought to 
be concerned with this process. (See the shark 
in the extreme lower right of the figure.) Thus 
by a modification of the principle of re- 
absorption, the primitive filtration mechanism 
continues to be utilized to good advantage by the 


elasmobranch fishes, in spite of their long resi- 
dence in the sea. 

In the arid-living reptiles the need for water 
conservation is even greater than in the marine 
fishes. The glomeruli have not disappeared, 
however, though they appear to be headed in 
that direction; the glomerular tuft is reduced in 
size, poorly vascularized and contains a dense 
core of inert connective tissue replacing the orig- 
inal delicate filtering-bed, as though these ani- 
mals were willing—nay, anxious—to let that old 
filtering-bed clog up. In the birds a similar 
anatomical situation obtains; the glomeruli are 
inferior in structure, due in part, perhaps, to the 
fact that they inherited poor glomeruli from 
their reptilian ancestors, but glomerular func- 
tion is relatively greater because, being warm- 
blooded, they have a much greater circulation 
PENS. 

Why the glomeruli have not disappeared en- 
tirely in the reptiles and birds, is a little puz- 
zling. There is a clue to the answer, perhaps, 
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in their metabolism. Protein nitrogen is de- 
graded not to urea, as in the other animals, but 
to uric acid. Where urea is a highly soluble 
substance, uric acid is highly insoluble. Uric 
acid is apparently secreted in very high con- 
centrations into the lumina of the tubules of the 
reptiles and birds—probably in supersaturated 
solution—whence it is washed down by a slow 
and relatively feeble stream of water from the 
glomeruli to the collecting ducts of the kidney, 
and thence carried by the ureters to the cloaca. 
Here the uric acid precipitates out of solution, 
leaving the water free for reabsorption, and the 
uric acid is excreted as an almost dry paste. 
Thus almost no water at all is required to excrete 
the chief nitrogenous waste product from the 
body in these animals. If we accept this view, 


that the uric acid metabolism of the birds and. 


reptiles is an adaptation to arid terrestrial life, 
then we may believe that this physiological 
habit has left these animals in a position where 
they can use a low-grade filtration process ad- 
vantageously to flush the tubules; and it would 
seem that, like the elasmobranch fishes, they 
have by a secondary adaptation—this time by 
overhauling their protein combustion—incorpo- 
rated the primitive water-excreting mechanism 
into a filtration-reabsorption system in which 
they can, so to speak, excrete water at the 
glomerulus, and yet keep it, too. 

It is in the mammals, however, that tubular 
modification is carried to the most advanced de- 
gree. The mammals came from a primitive rep- 
tilian stem and, except for a few definitely 
aquatic forms, the danger of water shortage and 
the need for water conservation is as great in 
them as in other land-living forms. The mam- 
mals have perfected the first unique renal inven- 
tion since the days of the fishes; between the 
ancient proximal and distal segments of the 
tubule they have introduced a new segment, 
known as the loop of Henle. This appears to 
be the place where the greater part of the fil- 
tered water is reabsorbed. If, in the single mat- 
ter of capacity for doing osmotic work, the 
mammalian kidney were likened to a modern 
locomotive, then the kidney of the lower animals 
might be likened to Watts’ tea-kettle with its 
feebly bumping lid. It is probably because of 
this relatively great efficiency in respect to water 
reabsorption, coupled with the increased circula- 
tion of blood accompanying the warm-blooded 
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state, that in man the filtration-reabsorption 
process reaches the large figure already cited. 

It is thus, we believe, that the circuitous 
method for the manufacture of urine as we ob- 
serve it in man has come about. The process of 
filtration dates from the origin of the vertebrates 
when their chief morphological and functional 
characters were laid down in the Silurian or per- 
haps the Cambrian fresh water rivers; the re- 
absorption of valuable substances, such as salt 
and glucose, dates from this same era, for re- 
absorption came about as a corollary to filtra- 
tion. The process of tubular secretion goes 
back, no doubt, to some marine invertebrate, to 
whatever remote stock sired the vertebrates. 
The reabsorption of water against osmotic pres- 
sure, attributed to the loop of Henle, is the only 
original patent to which the mammals can lay 
claim, or at any rate the only one that they have 
perfected to any great degree. 

It would appear, from this résumé of its 
evolution, that the human kidney was not cre- 
ated de novo in order that it might manufacture 
urine at a specified rate and of a specified water 
content, or even to maintain the blood in some 
specified composition such as would be implied 


in Claude Bernard’s thesis of the constancy of 


the vital milieu intérieur; rather the kidney man- 
ufactures urine and maintains the blood in a 
particular composition because it has the func- 
tional architecture that it has; and it owes that 
architecture to the fact that the earth is a cooling 
ball with a fragile crust, to the geological revolu- 
tions that have raised and lowered. continents, 
to the climatic changes that have driven the 
mutant vertebrates from the sea into the con- 
tinental rivers, into dessicating swamps and at 
last out upon the dry land where, if they could 
get water at all, it was only occasionally. 

The migration from fresh water to salt water, 
or from fresh water to the land, has entailed 
modifications not only in the structure and func- 
tion of the kidney, but changes in blood supply 
and nervous regulation as well, and in the rela- 
tions of this organ to other organs of the body, 
particularly the endocrine glands. There seems 
to be no end to the physiological questions in- 
volved, and no hope of setting a date at which 
they can all be worked out. But there is no 
place where more interesting problems are pre- 
sented than among the fishes, which include both 
primitive and highly specialized forms. 
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The mud skipper (Periophthalmus koelreuteri Pallas) is a fish that spends 
much time out of water and although its eye is not divided, it can see accurately 
both in and out of water. 


The Eyes of Fishes 


E. B. Gresser 


Department of Ophthalmology, School of Medicine 
New York University 


HE superficial similarity between types of 

vertebrate eyes compels a study of each 
type in order to understand the basis of the 
functioning of the human eye. At times the 
only way of obtaining a clear understanding of 
certain processes in the human eye is to experi- 
ment and study the analogous conditions in other 
vertebrates or even in lower forms. 

In order better to understand the human eye 
we found it necessary to obtain the cooperation 
of the New York Aquarium in the supplying of 
piscian eyes, and to obtain information from 
those working in closely related fields. To our 
great interest, problems in vision and morphol- 
ogy were so often suggested by the various 
members of the Aquarium, that at times one felt 
that a more complete and satisfying lifetime 
could be spent within the walls of this institu- 
tion, just studying fish eyes. Some of the in- 
teresting problems suggested and which still 
have to be elucidated, have to do with the vision 
of flying fish both in and out of water, the vision 
of fish in clear, shallow water where the sur- 
face of the water acts as a mirror, and certain 
structures of the eyes that probably have to do 
with shielding them from the sun’s rays. 

The structure of the eyes of fishes varies con- 
siderably between groups, although their shape 


is fairly uniform. The eyeballs, in general, are 
rarely spherical, as the cornea is flattened. Be- 
cause of the medium in which they live, the re- 
fracting element of the cornea is neutralized by 
the surrounding water, which has the same index 
of refraction. Hence, the cornea has become 
flat, both because the lens refracting effect would 
be superfluous and because a projecting curved 
surface would be an additional source of injury. 
Other than in the sharks, the eyes of fishes are 
not protected by eyelids. Even in this group 
the lids are not quite effective, although they 
have an additional nictitating membrane or third 
lid of weak power. 

The greatest protection of the eyes of fishes 
from outside injury is the flat cornea that allows 
the surface or side of the fish to be streamlined. 
Further protection to the eyeball is given by the 
cartilaginous or bony structures found in the 
outer covering of the globe and by the formation 
of the bony or cartilaginous cranial cup in which 
the eye is set. However, there are many ex- 
ceptions, such as in the young or larval forms 
of very deep sea fishes, as has been described 
by Dr. William Beebe. In these fishes, Idia- 
canthus, Dr. Beebe has shown that before the 
metamorphosis into the adult form the eyes are 
carried at the ends of stalks. These young fishes 
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were formerly known under the name of Styl- 
ophthalmus. The star-gazer fish has its eyes on 
the top of its body, as do the flounders. In 
Periophthalmus and Anableps the eyes protrude 
beyond the body surface, being on the lateral 
side but raised above the body level. 

In general it can be said that the back of the 
fish eye is elliptical, with a flattened exterior 
(corneal) surface. Again, there are interesting 
exceptions, for although we expect an eye to be 
built like a camera and have a boxlike compart- 
ment with a focussing lens in its system, there 
are eyes built like telescopes, as in the deep sea 
fish Odontostomus hyalinus, and eyes that are 
divided into two, as in the South American fish 
Anableps anableps. In the latter, because the 
fish swims on the surface of the sea, this for- 
mation of the eye allows satisfactory vision 
above as well as under water. 

There is a great variety in the colors of the 
fish eye, which results from the coloration of the 
iris. In most fishes that inhabit the northern 
and southern oceans the irides have gradations 
of gray and silver, from the deposit of guanine 
crystals. Among the tropical forms of fishes 
there are irides that have brilliant reds, greens, 
purples and other colors produced by oil drop- 
lets in the iris tissues. 
The patterns of these 
irides usually follow the 
body pattern. 

The iris of most fishes 
is immobile or but slight- 
ly active. Where there is 
much light, especially re- 
flected light, some mech- 
anism must be present to 
shut out the superfluous 
rays. In the human being 
this is accomplished by 
the contraction of the iris 
In fishes, 


however, this is to a large 


to small size. 


extent unnecessary, as the 
water absorbs a_ great 
deal of light. In tropical fish, especially those 
that inhabit shallow waters with clear sandy 
bottoms, there has developed on the iris a small 
fold of tissue that acts as an umbrella or shield 
and which has been called the operculum or um- 
braculum. In some species this part of the iris 
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The four-eyed fish (Anableps) ce- 
tually has a double eye for vision 
in the air and under the water. 
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can be extended outward as far as the cornea 
and thus shield the pupil. The purpose of the 
iris is to allow but a certain part of the light 
rays to enter the eye. The pupillary aperture in 
most fishes is relatively large so as to afford a 
more efficient optical mechanism. Probably the 
fixed iris with a large opening has been devel- 
oped in response to the fairly murky environ- 
ment in which most fishes live. 

The interior of the eye is filled with a clear 
substance called the vitreous humor, which 
differs in no respect from that in other verte- 
brates. The purpose of this material is to main- 
tain the size and shape of the eye and to trans- 
mit the light rays without loss. 

On the outer side of the vitreous is the retina, 
the part of the eye that is stimulated by light 
rays and which transforms the physical light 
rays into nervous energy. The retina is a part 
of the brain which has outpocketed in the em- 
bryo and become covered by tissue that eventu- 
ally developed into the choroid and sclera. The 
retina is composed of peripheral nerve endings 
that are so specialized that an ultimate under- 
standing of their structure and nature is still 
incomplete. It is in this part that the rods and 
cones are found. These 
elements are the sensory 
nerve endings that have 
to do with both color 
vision and _ perceptive 
vision. There is no ques- 
tion that fish see, but to 
what extent is still not 
completely known. Most 
investigators feel that 
fish are near-sighted, or 
myopic, and color blind. 
On the other hand, there 
are no end of expert 
trout fishermen who have 
experimented with dif- 
ferently colored and 
formed flies and 
that fish have fairly keen color vision. 

There are many curious ways in which fish 
have improved their fields of vision. In the 
flounders one eye would have been entirely lost 
or so degenerated as to be useless if, when they 
change from the upright symmetrical form to 
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the flat form, one eye did not rotate around. In 
this peculiar migration one eye rotates through 
an arc of 90 degrees until it assumes its per- 
manent location alongside its fellow. 

As was mentioned above, there are some young 
forms of deep sea fish that carry their eyes at 
the end of stalks so that they encompass a 
greater area of vision. Some types of fish illu- 
minate their surroundings by means of small, 
phosphorescent light organs to see better. 

Odontostomus hyalinus, a member of the order 
Iscspondyli, has a telescopic eye on the sides of 
which little windows (corneas) are placed so as 
to increase the field of observation. This, no 
doubt, was also a biological adaptation to re- 
ceive as much light as possible in the poorly 
illuminated depths of the sea and to increase its 
lateral fields. 

The blood supply in the eyes of fishes differs 
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considerably from that of most other vertebrates. 
In the bony fishes, surrounding the optic nerve 
there is a horseshoe-shaped mass of blood ves- 
sels called the choroidal gland. In addition to 
supplying the necessary nourishment to sensitive 
parts it also plays a part in maintaining the 
equilibrium between the intraocular fluids. ‘This 
same type of fish has a process containing some 
muscle fibers that passes from the choroidal 
gland and pierces the internal layer, ending in 
a sac-like enlargement which is attached to the 
crystalline lens. This process is called the 
Processus falciformis, from its shape, and the 
sac at its end is called the Campanulla Halleri. 
This organ can retract the lens and so alter the 
accommodation of the eye. Other fishes have a 
choroidal layer of blood vessels between the 
retina and outer covering that supplies the nec- 
essary blood to the interior eye structures. 


The eyes of deep-sea fishes show some curious specializations— 
such as those of the larval forms of Idiacanthus, which are carried 
on long stalks. (From a drawing by Else Bostelmann.) 
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The ability or power to alter the acuity of 
vision as humans do by accommodation is not so 
highly developed in fishes and is brought about 
by a different mechanism. In humans there is 
a definite muscle that allows a change in the 
shape of the lens which alters the dioptric pow- 
ers of the eye system. In fishes this is done by 
such a mechanism as described above, which 
displaces the lens from position to position, as 
in a camera. 

The outer covering of the eyes, the sclera, 
usually has a plate of cartilage in its makeup 
to give strength to the globe. In the elasmo- 
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branchs this cartilage is well developed and in 
the teleosts there is in addition some true bone 
formation. In the sharks and some rays there 
is a stalk of cartilage springing from the orbital 
wall and in which the eyeball rests. 7 

The optic nerve pierces the eye posteriorly 
or to one side of the globe and passes through 
all the layers until it reaches the retina. 

Although most of the fishes have six external 
muscles to rotate the eyes through the various 
planes, there is little excursion of movement, 
as those who have watched fish know. 


Winged Sharks 


WitiiaAmM K. GreGory 
Fellow of the New York Zoological Society 


I’ ever the reader has dreamed of flying and 
if of looking down on an admiring populace as 
he flapped his wings serenely, he may in some 
measure recapture the joy of that dream by 
watching the cow-nosed ray in the Aquarium as 
it flies leisurely out of the haze in the back- 
ground and glides gently down to the white sand. 
Even the swirling movement of the wings and 
the slight thud at the end of each beat have a 
dream-like quality. 

However, it is now near mid-day and we are 
not at the Aquarium to dream dreams but to 
guide a group of students on a tour of com- 
parative studies on the body-forms and locomo- 
tion of fishes. So while we are here, let us start 
a discussion of flying under water, especially as 
it is practised by the cow-nosed eagle-ray (Rhi- 
noptera quadriloba Le Sueur). There! Look at 
him now! He is moving again. <A couple of 
flaps with those great triangular wings is enough 
to launch him into the “air”. See how he jumps 
forward on the upstroke but is checked momen- 
tarily on the downstroke. 

But why should he jump forward on the up- 
stroke? 

When the wings are raised they throw the 
water upward, backward and inward and the 
reaction pushes the body forward. In fact, the 
eagle-ray’s methods suggest a bird flying upside 
down, in which case the propulsive stroke would 
be upward and the recovery stroke downward. 
But in the eagle-ray there must also be some 
propulsive value in the downstroke, because in 


this position the wings push the water outward 
and backward and the reaction would push each 
side inward and forward. When the flying eagle- 
ray is viewed from the rear, his wings suggest 
a pair of immense, slightly crescentic fish tails 
fastened obliquely along the sides of the body, 
and no doubt they wedge the body forward be- 
tween them. 

But what causes the slight check in speed? 

This appearance may be due to a lessening of 
acceleration, when the shift from upstroke to 
downstroke is being made. Also the wings 
themselves add greatly to the volume of water 
that must be displaced by the body as a whole, 
and on the recovery stroke they must be con- 
tracted or curved in such a way as to offer less 
resistance to the surrounding medium. 

How is this effected? 

Probably by the muscles, which can spread or 
contract the borders and surfaces of the wings 
in such a way as to present receding concavities 
to suck the water backward, gentle convexities 
to facilitate its flowing off to the side, and a roll- 
ing forward over the waves generated by the 
wings. 

Why is the body tilted upward in forward 
movements? 

I suppose that the center of gravity of the 
fish lies in the fore part of the abdominal cavity, 
slightly behind the gill openings. This alone 
would tend to raise the head a little. But the 
head would be raised also by a slight depression 
of the plane of the ventral fins, which although 
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The utmost in grace of locomotion is expressed by the cow-nosed ray as it “flies” 
lazily through the water on wings that are marvellously adapted to carry its body 
along with a minimum of effort and resistence. 


small are far behind the center of gravity and in 
a good position to influence this movement. 

Why does the tail trail out so far behind? 

Perhaps it may help to steady the movements 
of the fish, especially in swirling waters. But 
it is also a lash and it carries a long sharp spike 
that often pierces the jaws of sharks that feed 
on eagle- and sting-rays. 

Why is the wing so narrow at the tip? 

There must be several reasons for this. In 
the first place, the wing-tip, being furthest from 
the center of gravity, has the most powerful 
leverage against it and therefore must be small 
in area to prevent too sudden and violent move- 
ments. Then again, the widest part of the wing 
is subjected to the most severe stresses and it is 
strengthened by the shorter parts on either side 
of it. 

Why does each wing have such a long base 
along the side of the body? 

The longer the wing-base, the greater the 
muscle-carrying area, hence the greater the 
power to throw the wing into undulations that 
start from the center and thrust obliquely back- 
ward. Also, the longer the wing-base, the greater 
up-and-down stability. 

Why is the disk as a whole diamond-shaped? 

This is tied up with the previous question. 
Mr. J. E. Harris, who has been doing wind- 
tunnel experiments on models of fish body-forms, 
tells me that a triangular apex favors right-and- 


left stability for the simple reason that if such 
a body swings to the left, the right hand slope of 
the triangle comes out more into the current, 
while the left-hand slope is virtually shortened 
and meets less resistance. The reaction tends 
to swing the body back on its original course. 
In technical terms, a triangular bow increases 
yawing stability, due to “sweep-back.” 

But what makes the rear half of the disk more 
or less triangular also? 

Well, the triangular effect of the rear half 
depends partly on the fact that in the growing 
embryo ray, where there is very rapid transverse 
growth at one point there are less rapid trans-. 
versely growing parts on either side of it, all of 
which produce a triangle of some sort, depending 
upon the direction of growth of its tip. Now in 
the skates and rays the most rapidly growing 
parts in the transverse direction have been lo- 
cated somewhere near the center of gravity of 
the body, hence the wing-tips remain well in 
front of the horizon of the pelvic fins and con- 
sequently the rear border of the wings faces 
backward and outward, thus completing the 
diamond at the rear. 

But what if the wing-tips turned and grew far 
to the rear? 

Then the tips would become passive trailers, 
which would dampen the stroke of the wing as 
a whole. For some unknown reason this has not 
happened in skates and rays, although it has 
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(Photo A. M. N. H.) 


This skeleton of a skate (Raja clavata) 
gives an idea of the internal structure 
necessary to its flexibility of motion. 


happened in the dorsal and anal fins of angel- 
fishes and others. 

But why do certain skates have rounded disks? 

Apparently in the round-disked forms the 
rounded outer border vibrates more freely and, 
like a flag waving in the breeze, there is less use 
of the wing as a whole in a single rhythmic 
stroke. 

Why are the wings of the eagle-ray concave 
on their rear edge, while the rear borders of the 
wings of the butterfly-ray are convex? 

A concave rear border permits the easy escape 
of the backwardly flowing water but a convex 
border gives a stronger thrust to this part in 
raising or lowering one or both sides. In the 
cow-nosed eagle-ray the ventral fins and tail are 
fairly well developed and are doubtless more 
important in steering than they are in the but- 
terfly-ray, in which they are almost vestigial, 
and which must therefore depend chiefly upon 
the hind border of the wings both in changing 
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elevation and in banking. 

Are there any other advantages of a disk-like 
shape? 

Rays are to some extent diggers as well as 
flyers and with a roundly triangular front border 
it is easy to shoulder one’s way into the sand, 
while the short body-length makes it easier to 
push the sand to the rear. 

Finally, a slightly rounded diamond-shaped 
body offers an easy run-off for adverse currents 
and permits quick turning and tacking with 
minimum effort, an important consideration to an 
animal living close inshore and more or less buf- 
fetted by ground-swell and tide. 

How are these wings supported? 

Each of them is supported by a fan-like sys- 
tem of skeletal rods which start from near the 
middle of the body and branch outward, sub- 
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This fossil of Gemiindina stirtzi from 


the Upper Devonian stands between 
sharks and rays. (After Broili.) 
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(Photo by American Museum of Natural History) 


Stages in the enlargement and widening of the pectoral fins. (Upper, left to right) 
spiny-finned shark, carpet shark and monk-fish. (Lower, left, center and right) 
Monk-fish, Port Jackson shark and spiny-finned shark. 
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dividing as they near the outer border. Thus 
the flexibility is increased from the center out- 
ward. Each wing extends from the tip of the 
snout to a point above the pelvic or ventral fins 
and it is tied in to the side of the head and body 
by long cartilage rods. This very long wing- 
base makes up-and-down turning easy and gives 
a maximum spread of muscular power and ley- 
erage. 

How are the wings fastened to the body? 

The wings of opposite sides are tied to the 
shoulder-girdle, which is a stout bar running 
across the underside and ending above in fan- 
like expansions which are fastened to the back- 
bone. 

Where are the muscles that move these wings? 

As in many of Nature’s mechanisms, the mo- 
tors are built into the walls of the moving parts, 
that is, they are spread out over the wings them- 
selves. They are bunched toward the midline 
and fan out toward the border, warping the 
skeletal rods as they contract. The muscles of 
the wings are arranged in opposing sets, one on 
the upper, one on the lower, surface of the 
wings, so that these wings are practically self- 
flapping triangular flags. 

Are there any fossil remains of the skates and 
rays of past ages that would show the steps by 
which the modern forms have gained their pres- 
ent high specialization? 

The eagle- and sting-rays, torpedoes, skates, 
saw-fishes, guitar-rays, monk-fishes, etc., are 
known from numerous fossil teeth or teeth plates 
and sometimes from entire bodies, found in ma- 
rine formations of various ages, but the inter- 
relationships of the different families are not yet 
well understood. The earliest fossil rays, repre- 
senting the monk-fishes, date from the Jurassic 
period, that is, the second period of the Mesozoic 
era or Age of Reptiles. Earlier ray-like teeth 
are doubtfully connected with the group. Re- 
cently an Upper Devonian form named Gemiin- 
dina stiirtzi has been described by Professor 
Broili of Munich, which in regard to general 
body-form is intermediate between sharks and 
rays, since it has wide-spreading pectoral fins, 
which however are not continued forward along 
the side of the head, while its pelvic fins and 
the hinder part of its body are shark-like. 

But is this enough to justify the conclusion 
that skates and rays have been derived ulti- 
mately from sharks? 
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Not by itself, but there are several “living 
fossils” that have preserved the chief character- 
istics of the earlier stages in the transformation 
of sharks into rays. The spiny-finned sharks 
have retained a normal shark-like body but have 
already lost the anal fin, which is absent in 
skates and rays. There are various anatomical 
characters which tend to ally the spiny-finned 
sharks with the stem forms of the skates and 
rays. The carpet sharks, although belonging to 
a quite different group, illustrate an initial phase 
in adjustment to bottom-living in their broad 
heads and bodies, broad pectoral and pelvic fins 
and rearwardly placed dorsal fins. The monk- 
fishes carry further the widening and flattening 
of the body and the enlargement of the pectoral 
fins, which however are not yet tied to the side 
of the head. Moreover the gill slits are not yet 
displaced to the underside of the throat. In the 
guitar-fishes these important improvements have 
been effected but the pelvic fins are not yet 
overlapped by the pectorals. In the later stages, 
represented in the eagle-rays, the pectoral fins 
dominate to such an extent that finally in the 
butterfly-rays, with enormous pectoral fins, the 
pelvic fins are very small and the tail has almost 
disappeared. 

In the butterfly-rays the diamond-shaped body 
attains its widest and most perfect form, while 
in the torpedoes and river trygons there has 
been a rounding of the disk almost into a circle, 
which seems to be advantageous for a more se- 
dentary life. In the saw-fishes, on the other 
hand, the rostrum has been greatly elongated 
and the diamond has become much longer than 
broad. 

Cumulative evidence in many similar cases 
indicates that when in the members of any 
diversified natural group some central structural 
pattern is found to be modified in various ways 
in accordance with different environmental con- 
ditions or habits, it may safely be assumed that 
the central pattern once existed in the common 
ancestors of the diversified descendants. Thus, 
although the first stages in the transformation 
of spiny-finned sharks into the direct ancestors 
of the skates and rays occurred at a relatively 
early geological epoch (?Upper Devonian), 
there are not wanting many traces, in the varied 
bodies of still surviving forms, to prove that just 
as birds are “winged reptiles,’ so rays are 
“winged sharks.” 
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The lateral line is clearly indicated in this Pompeian mosaic, al- 


though nothing was known of its function then. 


(From “Die Antike 


Tierwelt,” in Radcliffe’s “Fishing from the Earliest Times.’’) 


Studies on the Lateral Line of Fishes 
G. M. Smiru 


Department of Anatomy, Section Neuro-anatomy 
Yale School of Medicine 


LONG the sides of the body of most fishes, 
extending down to the tail, is a fine line 
called the “lateral line.” 

This peculiar linear mark of fishes has been 
known for many centuries. Its presence is indi- 
cated in some of the early drawings and sculp- 
tures of the ancients. In the middle ages, for 
instance, the lateral line is prominently dis- 
played in drawings of fishes entering into her- 
aldic designs. In the more modern anatomic 
engravings of fishes, beginning with the works 
of the Sixteenth Century ichthyologists, the lat- 
eral lines of the body of the fishes are clearly 
recorded. As an example may be mentioned the 
figure of a parrotfish reproduced in one of the 
earlier ichthyologies published in 1554 by Ron- 
delet. The body lateral line is accurately 
drawn, but the continuation of the line into the 
head region, where it is now known to form 
important branches, was not traced, probably 
because these terminations were not recognized 
at that period in history. Nowadays the pat- 
terns of distribution of the lateral lines in fishes 
are an aid in identification and classification, 
and they vary in design over a wide range. 

It was probably not until the Seventeenth 
Century that it was understood that the linear 
markings actually represented a system of small 


continuous tubes or canals lying under the skin 
or buried in the bones of the head, usually com- 
municating with outside surrounding water by 
little openings through the skin or scales. It is 
known that at least three Seventeenth Century 
anatomists—Lorenzini (1678), Rivinus (1687), 
and Stenonis (1664)—were familiar with the 
canal-like structure of the lateral lines. 

This conspicuous line, therefore, can be traced 
in many varieties of fishes from the tail to the 
head, with the naked eye. In the region of the 
head the lines are followed with greater diffi- 
culty on account of their deeper position. But 
with the aid of a microscope it is learned that 
usually the lateral line tubes of each side com- 
municate and break up into three branches. Two 
of these almost completely encircle the eye on 
each side and terminate near the olfactory de- 


The third branch runs back of the 


pression. 


gill opening below the jaw to end near the 


lower lip. 

The entire system of lateral line tubes is 
abundantly supplied with little buds or minute 
end-organs upon which sensations register, which 
in turn are carried by nerves to that part of the 
brain known as the medulla. The ultimate nerve 
ramifications are still a subject of study, but in 
general they seem to lie close to nerves which 
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Even Assyrian sculpture was careful to 
show the lateral line of fishes. (From 
“Fishing from the Earliest Times.” ) 


carry sensations of sound from the ear apparatus 
to the brain. 

But just what sensations are transmitted by 
this elaborate apparatus from the lateral line 
canals to the brain are matters of great mystery 
even today, in spite of much study and experi- 
ment. Perhaps the question will never be settled. 
It is known that fishes already possess anatomi- 
cally the necessary apparatus to register the 
usual “‘five senses” of terrestrial animals, i. e., 
sight, hearing, smell, touch and taste. Leydig 
(1850) thought that fishes needed for their ex- 
istence in an aquatic environment another sense, 
a “sixth sense,” the sensory impulses of which 
were recorded by “lateral line’ system. Sup- 
port is given to this view by the fact that some 
amphibians possess lateral line organs during 
their early aquatic life which later atrophy and 
disappear when terrestrial habits are developed. 

Earlier anatomists regarded the lateral line 
canals as furnishing mucus or slime designed to 
cover the body of the fish with a slippery pro- 
tective material and to facilitate swimming. As 
a matter of fact, the canal system, besides pos- 


NEW YORK ZOOLOGICAL 


SOCIETY 135 


sessing nerves, is actually lined with many mu- 
cus-producing cells. This slime can be pressed 
out through the skin pores of the canals in some 
fishes simply by exerting pressure along the 
surface of the fish. Slime or mucus is formed, 
however, by countless other mucus cells of the 
skin in fishes, and the “slime canal” theory as 
explaining the lateral line system was discarded. 

More recent experimental studies have brought 
into prominence other views for the function of 
the lateral line system. Schulze (1870) thought 
that the apparatus recorded mass movements of 
the water or movements of the body through the 
water. Fuchs (1895) concluded that hydro- 
static pressure was recorded by the lateral line 
apparatus. Lee (1898) thought that the lateral 
lines were of use in matters of equilibrium. 
Hofer (1908) gathered from his experiments 
that weak currents of water were registered by 
this part of the nervous system. Parker (1918) 
found that the lateral lines responded to vibra- 
tions which are slower than those which affected 
the auditory apparatus. 

The experimental work on the function of 
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The lateral line was part of this heral- 
dic design. (From “Heraldry of Fish,’ 


by Thomas Moule, London, 1842.) 


Living Hemigrammus, showing the lat- 
eral line of the body (A) and of the 
head (C)-colored by India ink. 


lateral line canals carried out at the New York 
Aquarium examined a theory that the lateral 
line canals might be a testing apparatus for 
chemical or physical properties of aquatic en- 
vironment. Earlier experiments (Smith, 1930) 
showed that the lateral line canals of goldfishes, 
placed in water containing finely suspended 
particles of colored material, would quickly fill 
up with these easily detected colored substances. 
Fishes placed under the microscope in small 
dishes of clear water, after exposure to colored 
water, would in a sense “flush” out the colored 
fluid from the canals, by se- 
creting mucus on the inside 
of the canals. Strings and 
plugs of colored mucus 
flowed out of canal openings 
and were washed away from 
the body of the fish by the 
surrounding clear water. 
Fishes kept in tanks of col- 
OLCU = aWaletiaeLOn me several 
months and examined from 
day to day might show days 
when the canals contained 
only clear transparent mu- 
cus, but on other days the 
canals would be filled with 
the colored solution, indicat- 
ing again some sort of ir- 
regular intake and outflow 
of colored fluids. 

A large number of fishes 
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taken from various tanks of 
the New York Aquarium 
were tested by placing a 
few drops of a colored solu- 
tion over the terminals of 
the lateral line canals near 
the tip of the nose, from 
which points the entire canal 
system of head and body 
ean be filled. An idea was 
gained of the rapid intake of 
fluids into the lateral line 
canals of the head and body 
(2-3 minutes) and also of 
the time necessary for the 
outflow of these same colored fluids from canals 
into surrounding clear water (20 minutes to 1 to 
2 hours). 

Experiments of this character suggest that the. 
lateral line system may partly, at least, act as a 
mechanism for the testing of chemical or physi- 
cal properties of surrounding water; the canals 
of the lateral lines permitting an inflow, a period 
of testing, and later an expulsion of water. 
One might be lead to conjecture that such a 
method of water testing would be useful in de- 
termining the nature of physical and chemical 
evironment favorable for life or for purposes of 
breeding and thus, in the latter case, aid the 
sense of direction in fishes during their migra- 
tion sometimes for thousands of miles. 


Lateral lines of the head region of a goldfish colored by 
India ink. (A) Branch alongside the body; (B, C) Supra- 
and infra-orbital branches, respectively; (D) Branch to 
lower jaw; (EL) Branch communicating with lateral lines 
on the opposite side; (X, Y) Openings through the skin. 
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The Genesis of a Front Page Story 
C. W. CoatEs 


Department of Tropical Fish 


NE hot day in the early summer of 19383 
() the readers of New York papers found 
on the front page and elsewhere a story about 
a “mystery bacteriophage” that had been dis- 
covered at the Aquarium and which was per- 
forming all sorts of cures in cases of skin dis- 
eases. Sufferers from hitherto incurable mala- 
dies were reported to have undergone immer- 
sion in water from the Aquarium tanks and to 
have emerged clean and whole again. 

That is not an exact re-statement of any of 
the newspaper stories, but it is the tenor of them 
all and apparently the general understanding 
of the matter as read by the average layman, 
for on subsequent days sufferers from the most 
miscellaneous assortment of diseases flocked to 
the Aquarium, literally by hundreds, seeking a 
cure. 

The interest with which the Aquarium staff 
read the newspaper articles was subordinate to 
its surprise and dismay for it knew what the 
reporters who wrote the stories overlooked— 
that the bacteriophage that was the basis of the 
reports could by no legitimate stretching of the 
imagination be considered a panacea for all skin 
diseases even though it was the cause of certain 
manifestations apparently of a healing nature. 
They also knew that the phenomenon must un- 
dergo long and searching investigation before 
it could be formally announced or claims made 
for it. 

However, the story was “out,” first in the 
New York papers and then in newspapers and 
magazines all over the world, and in spite of 
the denials that the Aquarium was in posses- 
sion of a new “Well of Bethesda,’ we were be- 
sieged by sufferers from all over the continent. 

Eventually the clamor died down, as such 
things do, and little more was heard of the 
‘phage in the public press, but since that time 
the phenomenon of the germ-killing waters dis- 
covered in the Aquarium has been under quiet 


investigation and while this is still going on 
and showing some progress, it is not yet time to 
make any reports—not until the matter is more 
thoroughly understood. 

However, it will not, now, do any harm to 
tell how the “bacteriophage” story came into 
being, or rather, what its background was, al- 
though we must sincerely disclaim any miracu- 
lous cure-all and trust that the afflicted will not 
have any false hopes raised in their hearts. 

If the ‘phage is found to be of definite value 
in any morbid condition, it will be made avail- 
able through the proper medical channels and 
not through the immediate agency of the Aqua- 
rium. 

In the world of fishes there are a number of 
smaller creatures which are so constituted, pos- 
sibly by natural selection in the feral state, 
that they can live fully and comfortably in com- 
paratively very small bodies of water which 
superficially remain unchanged for long pe- 
riods. Representatives of this group are kept 
in small aquaria as domestic pets over a great 
part of the world and are usually encountered 
under the name of “Tropical Fish,” since most 
of such species have their origin in the fresh 
waters of the warmer countries of the earth. 

However, water in which any living material 
has its being does not for long remain simple 
water. In fact, in pure, distilled, HO, fishes 
will not live at all, but it is possible to take com- 
paratively pure water, such as is supplied by 
civilized communities, and set up and keep 
more or less indefinitely a number of smaller 
fishes. Their existence is not as simple as it 
appears on the surface, for there is created a 
biological cycle without which the fishes will 
not live. Being living animals, they have the 
power to change chemical compounds of many 
sorts to suit themselves, and to throw off the 
parts not required. This entails a constant pro- 
duction of waste products. In addition, there 
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is a constant supply of food-stuffs and air-borne 
particles of matter, both living and dead, in 
the water which must be absorbed and their ef- 
fects aborted if the water is to remain sweet 
enough to support the fishes alive. Most of the 
dead matter is more or less inert and merely 
sinks to the bottom, the soluble material being 
dissolved and becoming part of the water com- 
plex in the tank. With the living matter there 
is not the same easy solution. Much of this is 
bacteria which is to be found floating about in 
air, and proteid matter supplied to the tanks 
as food for the fishes. This, added to the waste 
products of the fishes, would soon become a 
biological “stew,” quite unfit for fish habitation, 
unless there was a process of material to pre- 
vent the combination from becoming harmful. 

Assistant Director Breder, being dissatisfied 
with the lack of information on certain of the 
procedures by which the water was kept in 
good condition, found a tank in 1930 which was 
ideal for investigation. It had been established 
many years before and had contained as inhabi- 
tants a succession of fishes of different types. 
The peculiar thing about the tank was that al- 
though large portions of proteid matter—fish 
food—might be thrown into the tank and al- 
lowed to decay and a terrific population of bac- 
teria formed, in this case B. coli, within a few 
hours the water would be perfectly sweet and 
clear again. In 1931 Mr. Breder reported the 
presence of a lytic agent—a bacteriophage—in 
the water, which was the active substance in 
the prevention of spoiling. No further reports 
were made. 

A number of tanks, however, were still kept 
under observation in the Tropical Fish de- 
partment. Some of the results, for which we 
have no explanation, were that if certain kinds 
of fishes were kept in unchanged water, it would 
become toxic to other kinds of fishes. Other 
observations were that in certain of these waters 
cuts and small infections would heal over and 
disappear with rapidity. Without definite 
knowledge of the agent responsible for this, in 
fact without any definite knowledge of what a 
“bacteriophage” actually is, discussions with 
other biological and medical investigators re- 


sulted in the bathing of some chronic infections 


of the skin with types of the water. A num- 
ber of such bathings of more or less unidenti- 
fied infections, usually listed under the generic 
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title of “eczema,” resulted in considerable re- 
lief of the affected parts, although no ade- 
quate explanation was forthcoming. Such, how- 
ever, is frequently the history of obscure bio- 
logical phenomena. 

Unfortunately, one of the experimental sub- 
jects was so relieved of his disease that he 
talked with all and sundry, the tenor of his re- 
marks finally being picked up by a newspaper 
reporter who, finding other “evidence,’ pub- 
lished a story about the mysterious “‘bacterio- 
phage.” This was seized upon by other news- 
papers and then the matter got out of hand. 

A “cure-all” of the kind reported is, of 
course, preposterous, and the hopes that were 
raised in the minds of sufferers from various 
ills and the annoyance caused the Aquarium 
staff were considerable. However, since the 
nature of the activity of the water was not un- 
derstood, many samples were sent to various 
hospitals, laboratories and scientific investiga- 
tors. Their reports varied in the extreme. Some 
investigators reported the presence of a weak 
bacteriophage, some reported active lysisyme, 
and some stated that there was nothing at all 
in the water. 

Competent medical authorities in New York, 
however, agreed to make critical examinations 
of infections treated with the material, and their 
reports were to the effect that while relief was 
experienced by some sufferers, none was expe- 
rienced by others, and a possible explanation 
of the apparent relief as reported was that 
it was psychological rather than physical. This 
series of investigations was abandoned, but a 
series started in England with precautions 
against any psychological influences, shows some 
definite progress. Naturally there is a consid- 
erable aversion to making any reports until the 
subject is better understood. 

However, Dr. Frances I. Seymour of New 
York has prepared a report, to be published 
shortly, of the surprisingly beneficial effects 
following treatment of several cases of vernal 
catarrh with the water. This report has been 
held up for two years so that an idea of the 
permanency of the results may be obtained. 
To date there has been no recurrence of this 
troublesome affection of the eyes in the cases 
treated. 


————) 


1 Seymour, Frances I. Journal of the American Medical 
Association, (In press). 
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Fish in the Faucets 


Some Unusual Aspects of Water Supply Control 


HERMAN ForstER 


Deputy Commissioner, Department of Water Suppiy 
New York City 


HE problem of bringing adequate, pure, 

pleasant looking and tasting water to a 
city of seven million people is extremely com- 
plex. Naturally, the engineering, chemical and 
bacteriological aspects of water supply work 
have drawn to our Department experts in those 
several fields, and in consequence our city en- 
joys water second to none in the world. 

Our water is derived, in the main, from three 
great watersheds aggregating more than nine 
hundred square miles in area. The two north- 
ernmost ones are the Schoharie watershed in 
Greene county and the Esopus watershed in 
Ulster county. These sizable areas are aug- 
mented by the Croton watershed in Putnam and 
Westchester counties. 

The supply from the Schoharie and Esopus 
watersheds is carried to the city by means of 
the Catskill aqueduct, via Kensico and Hillview 
reservoirs, and the Croton supply is piped to 
the city by means of the Old and New Croton 
aqueducts, by way of the Jerome Park reser- 
voir in the Bronx. 

At the time the necessary lands were con- 
demned for the creation of these three largest 
watersheds, the city acquired marginal strips 
around all our lakes, streams and reservoirs 
to insure the continued and permanent purity 
of the supply. 

In Chapter 724 of the Laws of 1905, Section 
38, it is provided that “nothing herein contained 
shall authorize or empower the City of New 
York to prohibit the public from using the said 
lakes or reservoirs * * * * for the purpose of 
ye oe es se neuer anavel iim (Clneyouere 725, Secon 
f= "enooy inate Jake Oe ineseeyoe ~ 9 
may be used by the public for the purpose of 
So cishinoss o> andatonprovidestormstel 
use and uses, said City and its representatives 


are herein required to afford access to said lakes 
and reservoirs.” 

On the one hand, therefore, the City of New 
York protected its water supply by acquiring 
marginal lands to diminish any possibility of 
pollution, and on the other hand the enabling 
statute gave our citizenry the right to fish. This 
problem has heretofore been overshadowed by 
the tremendous engineering, chemical and bac- 
teriological phases of our work and has not 
received the attention I think it deserves. 

Last fall, from September to December, I 
received a number of complaints daily that fish 
were popping through Bronx faucets, to the 
consternation and embarrassment of house- 
wives who received more than they expected. 
Upon analysis, it was found that all the fish 
so unceremoniously foisted upon our citizenry 
belonged to one species, and were identified as 
Pomolobus pseudoharengus (Wilson). 

It seems that some enthusiastic disciple of 
Izaac Walton, many years ago, wanted to give 
the predators of Rye and Kensico a forage fish 
upon which they could fatten, and introduced 
this species, also known as the alewife, saw- 
belly or false herring. Apparently it responded 
to the charms of Rye and Kensico lakes beyond 
all expectation and multiplied to such a degree 
that it has become a definite Water Department 
problem. In vain we assured housewives that 
the sawbelly does not affect the purity of the 
supply, and inasmuch as their multiplication 
from year to year multiplied the number of 
complaints we received, it behooved us to un- 
dertake some method of control. 

Upon consultation with our engineers, we 
found that our entire supply was screened 
through a mesh five-eighths of an inch square, 
and that this afforded easy egress to the slim, im- 
mature sawbelly. I was informed that we used 
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From the Kensico reservoir, held in check by this magnificent dam at Valhalla, 
New York, came the tiny little “false herrings” that so annoyed water consumers 
that the Aquarium was called into consultation on a solution of the problem. 


approximately one billion gallons of water a 
day, and that six-tenths of that amount was 
taken daily from Rye and Kensico. I suggested 
reducing the size of the mesh so that the output 
of our faucets would be confined to water. 

Our engineers, with a disarming frankness, 
pointed out that that was entirely feasible but 
that by reducing the size of the mesh I would, 
likewise, reduce the volume obtainable from 
Rye and Kensico. As that volume comprised 
more than half of our entire daily supply, I was 
stymied, and had to cast about for other cor- 
rective measures. 

Through consultation with the United: States 
Bureau of Fisheries, I learned of the use of 
electrically charged screens in some of the 
western salmon rivers which, it was thought, 
might keep these tiny trespassers from our out- 
lets and thus solve the problem. But when I 
proposed this to our electrical engineers, I found 
that this, too, was impracticable, because we 
drew from varying depths, and a comprehensive 
installation would cost substantially more than 
our already depleted budgets could carry. 


Finally, it dawned upon me that this was 
neither an engineering nor an electrical prob- 
lem, but an ichthyological one, and I hied my- 
self to the New York Aquarium where, under 
the patient and tolerant ministrations of Direc- 
tor Townsend and Assistant Director Breder, 
the problem was given consideration from the 
standpoint of the ichthyologist and the fish cul- 
turist. 

Kensico lake has a maximum capacity of 
thirty billion gallons, and a maximum depth of 
150 feet. I was informed that sawbellies had 
been found at a depth of 165 feet. 

I learned that the reason these fish had ap- 
parently gone out of bounds lay in the fact 
that their natural enemies were limited to 
those comparatively shallow water fish found 
in most of our eastern lakes, and that before 
any effective campaign of control could be in- 
stituted against our trespassing fish, predators 
who waged war at depths greater than forty or 
fifty feet would have to be introduced. 

I confess to being an ardent, though not often 
successful, fisherman. For the past fifteen years 
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I have made sporadic excursions upon the water- 
sheds which are now the subject of my admin- 
istrative control. I found that Kensico and Rye 
(virtually one lake) contained both basses 
(large and small mouthed), some pickerel, some 
white and yellow perch and some sunfish, all 
comparatively shallow water species. 

Dr. Townsend and Mr. Breder therefore 
suggested the advisability of stocking Kensico 
and Rye heavily with rainbow and lake trout, 
the rainbows to wage war upon the sawbellies 
where the basses left off, and the lake trout to 
carry on in the great depths. 

Thereupon we consulted with officials of the 
New York State Conservation Department, no- 
tably State Fish Culturist Sumner Cowden, and 
Doctors Embody and Moore of the State Bio- 
logical Survey. 

Through a coordination of the activities of 
the United States Bureau of Fisheries, the New 
York Aquarium and the New York State Con- 
servation Department, our Department of 
Water Supply received some 71,000 alevin and 
fingerling trout, a substantial number of which 
are now being reared to maturity at Jerome 
pumping station in the Bronx. In this way we 
hope to combat a nuisance and, at the same 
time, make for a “shorter 
time between bites” for fish- 
ermen. 

As an additional source of 
large, wild grown fish, and 
to lessen contamination on 
our Bronx-Byram watershed, 
the Department, with TERA 
funds, hopes to close off 
Wampus reservoir, rebuild 
its dam and raise water 
levels by five feet. 

In order to do this it be- 
comes necessary to drain this 
small natural pond. In co- 
operation with the Conser- 
vation Department and em- 
ployees of the New York 
Aquarium, we have secured 
many valuable fish for ex- 
hibition use at the Aquarium 
and for restocking purposes 
in other lakes. 

It is proposed when our 
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project has been completed, to introduce into 
this pond some 5,000 to 10,000 rainbow trout an- 
nually, and when they have shown the growth 
our fish culturists expect, to drain the pond 
and transfer the fish to other bodies of water. 

The danger of contamination will be lessened 
by prohibiting trespassers of any kind, includ- 
ing fishermen, from having access to the pond. 

There are other important aspects to this 
problem. As I have said, fishermen are with 
us by law. From the reports of our watershed 
inspectors, it appears that some 50,000 persons 
annually avail themselves of the privilege of 
fishing on our lakes, streams and reservoirs. 
This is not surprising when, from an examina- 
tion of the map of the areas adjacent to New 
York City, it is apparent that the only sizable, 
non-posted bodies of water to which fishermen 
may turn comprise our watershed lakes and 
reservoirs. 

They are readily accessible and may be 
reached with the expenditure of but a few cents 
for transportation. The number of anglers has 
increased continuously, particularly during the 
depression. The man who, a few years ago, 
could go to Nova Scotia, New Brunswick, Maine 
or Canada, now finds himself limited to a day’s 
excursion near the city. 


Until Kensico Lake is stocked with more predacious fish, 
sawbellhies will still have to be scraped off the screens 
through which New York City’s drinking water is passed. 
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With this abnormal increase in the number 
of fishermen, our fishing is rapidly deteriorat- 
ing. The job of restocking is one for the Con- 
servation Department, but it too has felt the 
depression and the consequent depletion of its 
budgets. 

We are hoping, therefore, again through the 
coordination of the activities of the Bureau of 
Fisheries, the New York Aquarium and the 
New York State Conservation Department, to 
be able to 
pumping station not only to combat the saw- 
bellies in Kensico but to increase the number of 
game fish in all our watershed lakes and 


increase our activities at Jerome 


streams. 

Most of our streams are conduits, transferring 
water from one reservoir to another. When 
they were originally created, little if any at- 
tention was paid to the problem of the fish life 
in the streams. 

In times of drought, or when our engineers 
deem it advisable to draw water from other 
reservoirs, some of these conduit streams are 
seriously depleted, resulting in a mortality of the 
trout now existing in them. 

It is hoped, through the medium of a CCC 
camp, now a reality at Goldens Bridge, New 
York, to inaugurate a program of adequate 
stream control under the direction 
of Dr. Greeley of the New York 
State Conservation Department, so 
that water levels in these connecting 
streams may be kept up throughout 
all seasons of the year. 

After all, the Water Department 
is a “service” organization and any 
service organization must continu- 
ously strive to build up a reservoir 
of good will among the people it 
serves. 

It has been said that “water is 
such a commonplace material that, 
through a meter and faucet, it is 
poorly appreciated .. .’ but when 
put to recreational uses, such as 
fishing, it is “more intimate, more alluring, more 
romantic.” 

We preach the conservation of water to the 
bored multitude. Who, better than the fisher- 
man, appreciates the effects of a drought, when 
the water is drawn down and the adjoining fields 
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and meadows are parched and burned for lack 
of rainfall? What better nucleus is there to de- 
velop intelligent supporters of the Water De- 
partment’s conservation policies than the men 
and women who have for years used the facili- 
ties which our Department, in cooperation with 
Mother Nature, has provided for their use? 

This announced gesture of cooperation on our 
part has met with splendid results. On many 
occasions fishermen and boating permittees have 
telephoned to our office calling attention to some 
violation of our regulations and suggesting that 
an inspector be assigned to watch for any re- 
currence. 

Most of what I have outlined in these pre- 
ceding paragraphs is already an _ established 
fact in some of our progressive western cities. 
I was very much impressed by the successful 
recreational use of the watersheds of San Diego, 
California. 

I find that not only do some of our American 
cities subscribe to such recreational uses as fish- 
ing, but that Blagdon Reservoir which supplies 
the city of Bristol, and Gladhune for the city of 
Edinburgh, are used as public fishing resorts, 
and suitable fees are extracted from fishermen. 

Commissioner Davidson and I have felt that 
while we might impose nominal charges for boat- 
ing and other permits relating to the recreational 
use of city property, we would, in 
the imposition of such a tax, com- 
pletely lose sight of the fact that 
we are a service organization and 
that it is far more important to 
receive, in return for limited privi- 
leges, the wholehearted good will of 
our consumers than to collect a sum 
of money inadequate to cover its col- 
lection and auditing expenses. 

Much of what has been discussed — 
here is still in the embryonic stage. 
We hope, within the next few years, 
to develop a group of men, women 
and children who will enjoy our fa- 
cilities to the utmost, who will have a 
keen appreciation of the true func- 
tions of this Department and will ever be alert 
to prevent contamination of our supply, and 
sufficiently grateful for what we do for them to 
preach that doctrine, as well as the ever present 
necessity of conserving that which Nature so 
bountifully gives us. 
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The Klectric Kel 
eee... a line of experiments started 


some years ago to determine, if possible, the 
nature and amount of electricity given off by the 
various electric fishes, we have recently found 
an electrical circuit sufficiently robust to with- 
stand the discharges given off by a five-foot-ten- 
inch specimen of Electrophorus electricus, deli- 
cate enough to catch the discharge and sufh- 
ciently fast to translate it into something that we 
could at least see. 

The voltage given off by the electric fishes has 
been variously estimated at values ranging from 
thirty-five to six hundred, and the rapidity of 
the discharge at about one ten-thousandth of a 
second, repeated at intervals of about one-tenth 
of a second. With such a spread in the voltage, 
and so indefinite an estimate, it was difficult to 
work out a circuit which would be at once deli- 
cate enough to catch small, rapid discharges, and 
robust enough to take any heavy discharge the 
fish might liberate, for we have no way of reg- 
ulating his discharge, although the fish has. A 
number of sets of electrical meters of varying 
capacities were tried and ruined, but in these 
cases the fishes under experiment were creatures 
which had been captured when large and fully 
mature, and did not take to tank life very well. 
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Their discharges were frequent and vigorous 
and destroyed our apparatus without divulging 
any secrets about the electricity. 

However, the eel which is the subject of the 
present series of investigations came to us about 
three years ago, grew up in the institution, and 
became comparatively tame—so tame, in fact, 
that unless it is thoroughly annoyed, it can be 
landled with impunity and will answer when 
called. This fish seldom discharges heavy shocks 
and seems a suitable creature to investigate. 

At first none of our circuits would work at all, 
but by various changes and eliminations we were 
eventually able to make a neon tube light wien 
it was connected between the eel and the inves- 
tigator’s arm. This circuit lit the tube and did 
not seem to annoy the fish, but it was not very 
satisfactory as far as the investigator was con- 
cerned, so the circuit was changed. One side of 
the tube was grounded and the other connected 
by a short wire to the water in which the eel 
swam. Such a circuit is absurd from an elec- 
trical standpoint, for the water in the tank is 
grounded in a number of places. Just to make 
matters more absurd, a sort of antenna of alumi- 
num wire was wound around a wooden cross- 
piece and inserted in the water at one end of the 
tank and a similar arrangement inserted at the 
other end, with a neon tube of two watts and 
indefinite voltage connected between these two 
spiderweb affairs. ‘This was satisfactory at first, 
for the fish would discharge whenever it came 
in contact with one or another of the antennae 
and the tube would glow, but after the first day 
or so the eel became accustomed to these wires 
and ignored them. 

By this time, however, the public had heard 
of the fish which lit the lamp and swarmed into 
the Aquarium to see for itself, so it was found 
necessary to mount two neon tubes in the ex- 
hibition hall, above the tank and to disturb the 
eel mildly so that it would discharge and light 
the tubes. It was also found necessary to do 
that at stated times—11:30 A. M., 2:00 P. M. 
and 4:00 P. M.—so that those of the public who 
wished to see would not have to wait too long. 
To date the only apparent effect upon the eel 
has been an increase in its appetite and an un- 
willingness to come to hand when it is called. 
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Investigations into the nature of the electricity 
are still proceeding. So far we have been able 
to demonstrate that the current may be released 
from any part of the body of the fish with equal 
intensity ; that it is directional, having one polar- 
ity at the head and another at the tail; that it is 
of at least eighty volts value; that the fish can 
regulate the amount it discharges, and that it 
can be made to actuate any ordinary electrical 
circuit of the appropriate value—all facts which 
have been highly hypothetical hitherto. 

aA Ge 


“Open Air” Aquarium 

In the sub-tropical climate of Key West there 
has recently been established a free public aqua- 
rium on what may be described as an “open air’ 
plan. 

The structure is rectangular in form, 126 feet 
in length by 40 feet in width, with a courtyard 
containing three large open pools. There are 
12 large glass-fronted exhibition tanks of the 
usual type along each side of the courtyard. 
The passageways for visitors along the two lines 
of tanks are sheltered by wide porticos. The 
tanks containing the living marine exhibits, be- 
ing open to sun and sky, are therefore brilliantly 
lighted. The exhibits consist chiefly of showily 
colored fishes from local waters. 

We know of no other public aquarium con- 
structed on such a plan. It appears to be well 
adapted to the climatic conditions prevailing 
there. The open air character is reported to 
have been suggested by Dr. Van Duesen, direc- 
tor of the aquarium at Philadelphia. 

| CpEu. Te. 


Two Marksmen 


The arrival at the Aquarium last June of two 
small archer fishes, T'orotes jaculator, was a 
source of much satisfaction. We have had a 
number of shipments from friends stationed in 
various of the East Indian islands but in no 
case have the fish survived the trip to New 
York, although a few specimens have safely 
travelled as far as Chicago, and two as near to 
New York as Philadelphia. 

The two specimens which arrived here alive 
were much the worse for wear, each having 
been injured in an eye, one in the right, and 
the other in the left. Although we thought the 
creatures could be nursed back to health, we 
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had doubts about their ability as marksmen. 
However, after a rest of ten days in a “hospi- 
tal” tank, they made a very good showing, miss- 
ing the first shot but registering bull’s eyes on 
each of the succeeding fifty or sixty tries. 

Since the injured eye of each fish showed a 
considerable improvement, they were deemed 
sufficiently strong to withstand the rigors of 
exhibition and were consequently placed in one 
of the small tanks in the tropical fish section 
where they created considerable interest among 
our visitors, inasmuch as this is the first time 
living archer fish have been exhibited in New | 
York. 

Our specimens are not more than three inches 
long, even now, and we hope to keep them long 
enough for them to achieve their full size— 
eight or more inches. | 

In the event that some of our readers do not 
know of the archer fish, it might be mentioned 
that it has the ability to eject a drop of water 
from its mouth at an insect perched or flying 
above the surface of the water. When the drop 
hits the insect, it becomes wet and unable to 
fly, falls into the water, and the fish then catches 
it. Full size specimens are recorded as “shoot- 
ing” for a distance of ten feet or so, and while 
we have no knowledge of the full range of ours, 
they have ejected a drop of water to a height 
of five feet at an angle of about ten degrees 
from the vertical. 
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Reference Book 


Some years ago the dean of American ichthy- 
ologists, Dr. David Starr Jordan, produced a 
work entitled, “A Classification of Fishes, in- 
cluding families and genera as far as known.” 
This huge compilation of the scientific names 
that have been applied to fishes, which was pub- 
lished by the Stanford University Press, soon 
became exhausted because of the great demand 
for it among students of fishes. Copies have 
become increasingly difficult to secure. Conse- 
quently it is of considerable interest to such 
students that the Stanford University Press 
announces that this valuable work of reference 
has been reproduced by lithography and is 
again available. The price is $3.50 for a paper 
bound copy and $4.25 bound in cloth. 
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Free to Members: 


Bulletin: The official publication of the New York Zoological Society reports bi-monthly on 
interesting phases of work at the Park and the Aquarium and contains articles on natural history 
in a sound yet popular form, with many illustrations. Thirty-seven volumes have been completed. 


Zoologica: Scientific contributions of the New York Zoological Society. Volumes I-IX and 
XI-XVIII are complete, and other volumes are in preparation. Zoologica is illustrated, and is 
published as material is presented. It is sent to Members on request. 


Zoopathologica: Scientific contributions of the New York Zoological Society on the diseases of 
animals. Volume I is completed and Volume II is in preparation. It is illustrated, appears when 
material is available, and is sent to Members on request. 


Annual Report: Documents, reports and pictures of the work of the various departments of 
the Park and the Aquarium. As a rule it contains articles of scientific value and considerable 


general interest. 


Gallery of Wild Animal Paintings in the Zoological Park: A handsomely illustrated cata- 
logue of the gallery in the Administration Building at the Park, which Members may receive on 


request. 
Some Books by Members of the Aquarium Staff: 
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Townsend: Tue Disrrisution oF CERTAIN WHALES. weeeeeees LHE Fur SEAL OF THE CALIFORNIA ISLANDS. 
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13 pages, 11 illustrations. 5c. OF THE GALAPAGos. 8 pages, 13 text figures. 40c. 


All these books and others by the same authors may be obtained from 
the New York Aquarium. The prices include postage. 


A classified list of the publications of the Society, with subject headings of articles printed in the Re- 
ports, Zoologica and Zoopathologica, as well as reprints from them, will be furnished on request. Some of 
the publications have become exhausted and orders for any issues will be governed by this circumstance. 
Orders for any of the publications should be addressed to H. R. Mrrcuerr, Manager, Zoological Park, 
185th street and Southern Boulevard, New York City. 


No effort will be spared to ensure delivery of the regular publications to Members of the Society, but 
changes of address, forwarding points and non-delivery of mail should be reported promptly. Back numbers 
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oem since its founding in 1895 the New York Zoological Society 
has attracted the active interest of persons who believe, with the found- 
ing group, that instruction and entertainment and important scientific 
achievement can go hand in hand through the maintenance in New 
York City of well-balanced collections of mammals, reptiles, birds and 
fishes from all parts of the world. 


The Society is taking a prominent part in the conservation of wild 
life all over the world but especially in North America. The work it 
has done in the collection of Heads and Horns is of great scientific value, 
as are the accurate pictures of wild life in its galleries. 


In the Society’s work of gathering, maintaining and exhibiting its col- 
lections, as well as its constant efforts in behalf of conservation of wild 
life everywhere, every Member shares, and through the privileges of 
Membership and the Society's publications is rendered an accounting of 


the work in which he participates. 


The New York Zoological Society 
invites the Membership of all persons 
who wish to lend financial support to 
the purposes for which the Society was 
founded and to cooperate in a tangible 
way toward the future development of 
the Zoological Park and the Aquarium. 


Annual Membership in the Society 
is $10, renewable annually. Life Mem- 
bership may be obtained for $200. A 
contributor of $1,000 becomes a Pat- 
ron; $2,500 an Associate Founder; 
$5,000 a Founder; $10,000 a Founder 
in Perpetuity, and $25,000 a Bene- 
factor. 

All classes of Members are entitled 
to receive every periodical publication, 
the privileges of the Administration 
Building with its lounges and reception 
rooms and gallery of paintings of ant- 
mals, to attend lectures, “open meetings 
and entertainments, and to be admitted 
free to the Zoological Park and the 
Aquarium every day in the year. 


Application for Membership may be 
given to the Director of the Zoological 


Park or the Director of the Aquarium, 
or may be mailed directly to the Sec- 
retary, New York Zoological Society, 
101 Park Avenue, New York City, for 
action by the Executive Committee. 


The Zoological Park is open every 
day in the year from 10 o'clock in the 
morning to one-half hour before sunset. 
Admission is free every day except on 
Mondays and Thursdays when an ad- 
mission fee of 25 cents is charged for 
adults and 15 cents for children be- 
tween the ages of five and twelve. 
These days have been set aside primarily 
for the benefit of Members and their 
friends who are admitted free on tickets 
issued with Membership, so that the 
collections may be seen to the best ad- 
vantage. All holidays are free. 


The Aquarium also is open every day 
in the year. From April 1 to September 
30 its hours are 9 o'clock in the morn- 
ing to 5 o'clock in the afternoon, and 
for the remainder of the year, from 9 
o clock in the morning to 4 o'clock in 
the afternoon. No admission is charged. 
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“The Most Beautiful Birds in the World’ 


An Account of the Birds of Paradise in Public and Private Collections 


Lee S. CRANDALL 


ROBABLY no group of birds carries quite 
the same aura of romance as the birds of 
paradise. The name alone fires the imagination 
now, even as it did in the days of its bestowal. 
The glamor of many fine species is dulled by 
unfortunate or depressing names but the birds 
of paradise were happily christened and fully 
justify the implication. 
Birds of paradise appear to have been brought 
officially to the attention of Europeans on the 
return on September 6, 1522, of Magellan's 
globe-circling expedition, though it is possible 
that the plumes may have been imported pre- 
viously as ornaments. It is thought! that An- 
tonio Pigafetta, historian of the voyage, was 
the actual possessor of the two skins of the 
Greater Bird of Paradise (Paradisaea apoda) 
which were the first knowingly to be viewed by 
Europeans. Pigafetta states* that these skins 
were presented as a gift to the King of Spain 
by the ruler of Batchian, in the Moluccas, who 
appears to have been visiting at the small island 
of Tidore, lying further to the north. The skins 
must, of course, have been brought from the 
Arus or even possibly from the mainland of 
New Guinea, probably in the ordinary course of 
trade. 
Made up in native fashion, lacking both wings 
and feet, the royal gift made a great impres- 


sion. The apparent lack of means of locomo- 


1 Newton, Alfred. A Dictionary of Birds, p. 37. 
2 Primo Viaggio intorno al Globo, ed. Amoretti, Milan, 1800, 
Do LHS. 


tion, together with the amazing beauty of the 
lateral plumes, was a combination which a ro- 
mantic age could not resist. It was commonly 
concluded that since the birds were wingless, 
they could only float in the air, no doubt sup- 
ported by the trailing plumes. Knowlton® 
quotes the following verse, with no reference 
to its source: 


‘““None knowes their nest, none knowes the dam 
that breeds them. 


Foodless they live; for th’Aire alonely feeds 
them: 


Wingless they fly; and yet their flight extends, 


Till with their flight, their unknown live’s-date 
ends.” 


In 1758, when Linnaeus came to give the bird 
a technical name, complete skins were not yet 
available, so he called it Paradisaea apoda, or 
“legless” bird of paradise, although he must 
have known that legs should have been attached 
to the specimen skins. 

Largely through visits to New Guinea by 
Lesson (1824), Wallace (1856-60) and D’Al- 
bertis (1872-77), the true nature of the birds of 
paradise gradually became known and more 
and more new forms were revealed, but it was 
not until 1862 that living birds were seen in 
Europe. These were two Lessers (Paradisaea 
minor), brought to the Zoological Gardens of 
London by Alfred Russel Wallace, who had 
previously failed to land some Red Birds of 


3Knowlton, Frank H. Birds of the World, 1909, p. 760. 
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Paradise (Uranornis rubra), with which he had 
hopefully embarked for England. Occasional 
birds followed at rather long intervals and it 
was 1904 before the first real collection was 
obtained. This included fourteen birds of para- 
dise secured in New Guinea by the resolute 
collector, Walter Goodfellow, for Mrs. John- 
stone, a well-known English aviculturist. 

The success of this venture so far exceeded 
expectations that great enthusiasm was aroused. 
Several expeditions were equipped by wealthy 
amateurs and some really fine collections were 
gathered. At Hoddam Castle, N. B., Mr. E. J. 
Brook is said to have housed, in 1910, no less 
than nineteen species of birds of paradise.* 
No complete list seems to have been published 
and there is likelihood that some of the bower- 
birds may have been included. Whether or not 
this is true, the collection was by far the largest 
ever gathered by a private aviculturist and may 
quite possibly have exceeded the exhibits of any 
zoological institution. 

It was in Mr. Brook’s aviaries that the first 
recorded attempt at breeding in captivity was 
made by birds of paradise. A pair of Princess 
Stephanie's (Astrapia stephani) nested three 
times, laying a single egg on each occasion.® 
Since the egg was unknown, these were pre- 
served and not incubated. It might be noted 
in passing that no bird of paradise has yet been 
bred in captivity—at least, as far as the records 
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go. A pair of Kings (Cicinnurus regius) in the 
Zoological Gardens at Batavia, Java, hatched 
young which perished in the nest. Even this 
effort was not fruitless, however, for the birds 
were observed to nest in a hollow in a tree, a 
habit not previously recorded for any bird of 
paradise. ® 

In the more than twenty years that have 
elapsed since the outbreak of the World War, 
no private aviarist has arisen to take full pos- 
session of the place once occupied by Mr. Brook. 
In fact, restrictive laws controlling the export 
of birds from both the British and Dutch divi- 
sions of New Guinea have made it practically 
impossible for any but accredited institutions 
to secure permits to collect them. Consequently 
but few birds have been available in recent 
years, these being obtained chiefly by the Brit- 
ish collectors, F. Shaw Mayer and W. J. C. 
Frost. Few institutions at present enjoy a finan- 
cial position which enables them to equip expe- 
ditions so costly and so likely to be meagre or 
negative in results. No other official effort of 
the same status has been made since the New 
York Zoological Society’s successful New Guinea 
Expedition in 1928-9." All things considered, 
it is probable that birds of paradise will con- 
tinue to be among the great rarities in both 
public and private collections. 

The excitement aroused by the appearance 
of skins of birds of paradise in Europe more 


6Frost, W. 
WIOUL, INO, 2B, 
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1930, pp. 83-35. 


Vol. XXXII, No. 6, 1929, pp. 215-255. 
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than four hundred years ago has never quite 
subsided. ‘There seem to be two principal rea- 
sons for this sustained attraction. These are 
the intrinsic beauty of the birds themselves, and 
_ the fact that New Guinea, center of distribution 
of the group, remains one of the least-explored 
spots on the globe. Physically much is now 
known of the numerous forms and _ their 
distribution, but largely because of the diffi- 
culties of exploration in New Guinea knowledge 
of their lives and habits has advanced but little. 
Even the nest and eggs of many species are 
still unknown, and most of the male courtship 
displays that have been described were observed 
in captive birds.® Fortunately, most of the 
species are still abundant in their remote haunts 
and are fully protected, at least under British 
control, from plume hunters, and are but little 
affected by native feather requirements. In 
most sections these conditions are likely to re- 
main unchanged for many years, so that there 
is reason to hope that some day the secrets of 
the lives of the birds of paradise may be thor- 
oughly worked out. 

At one time the birds of paradise were con- 
sidered to be delicate in captivity. Under mod- 
ern methods of treatment, however, they have 
been found to thrive for reasonably long periods, 
a Twelve-wired (Seleucides melanoleucus) hav- 
ing lived for thirteen years in the Zoological 
Gardens of London.? Most of the birds in our 
own collection have been here since the return 
of the New Guinea Expedition in March, 1929, 
and the latest acquisitions were received in the 
spring of 1932. It is fortunate, indeed, that 
these splendid birds are capable of a long span 
of life under our conditions, for when it is 
ended, replacements are not easily made. 

While most of the birds of paradise are found 
on the mainland of New Guinea, a few forms 
live on small neighboring islands—the Arus, 
Jobi, Mysol, Waigou, Salawatti, the Moluccas, 
the D’Entrecasteaux—and in Australia. In sys- 
tematically arranging the species, it has been 
customary to include most of them in the family 
Paradisaeidae, with a few, such as the Six- 
plumes (Parotia) and the Superbs (Lophorina), 
assigned to the Ptilonorhynchidae (Bower- 
birds). The distinction between these families 


8 ZooLocica, Vol. XI, No. 7, pp. 77-87. 
9Seth-Smith, D. Aviculture, Vol. I, 1925, p. 25. 
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is not clearly cut and there is now a tendency 
toward uniting them. In any case, the number 
of forms known as birds of paradise, whether 
considered in one family or in two, is something 
over eighty. If the bower-birds and cat-birds 
are included, the total is increased by about 
thirty-five forms. 

In addition to the accepted species and sub- 
species of the birds of paradise, at least eighteen 
have been described which are now regarded as 
hybrids or artifacts.19 The latter—skins made 
up from parts of different birds—were once not 
uncommon in the trade. It is strange that birds 
of such restricted range and specialized plumage 
should hybridize with what seems to be some 
frequency. But skins of the bird known as 
Rhipidornis guilelmi-tertu, which is not espe- 
cially rare, are plainly seen to represent hybrids 
between a Magnificent (Diphyllodes) and a 
King (Cicinnurus). 

So far, fewer than thirty forms of the birds of 
paradise appear to have been kept in captivity. 
Of these, twenty-two have been exhibited in the 
New York Zoological Park. At the present time 
(August, 1935) we number sixteen, two less 
than our maximum total. These are as follows: 
(Star indicates now living) 


Magnificent Rifle Bird, Craspedophora mag- 
nifica intercedens (Sharpe). 
*Twelve-wired Bird of Paradise, Seleucides 
melanoleucus melanoleucus (Daudin). 
“Long-tailed Bird of Paradise, Epimachus mey- 
ert meyert Finsch. 

*Lord Rothschild’s Gorgetted Bird of Paradise, 
Astrapia rothschildi Foerster. 

“Greater Bird of Paradise, Paradisaea apoda 
apoda Linnaeus. 

*Count Salvadori’s Bird of Paradise, Paradisaea 
apoda salvadoriti Mayr and Rand. 

“Lesser Bird of Paradise, Paradisaea minor 
minor Shaw. | 

*Emperor of Germany’s Bird of Paradise, Para- 
disaea guilelmi Cabanis. 

*Red Bird of Paradise, 
(Daudin). 

*Prince Rudolph’s Blue Bird of Paradise, Para- 
disornis rudolphi rudolphi Finsch. 

King Bird of Paradise, 

(inns): 


Uranornis rubra 


Cicinnurus regius 


10Stresemann, Edwin. Novitates Zoologicae, Vol. XXXVI, 


No. 1, 1930, pp. 6-15. 
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The Twelve-wired Bird of Paradise is 
a low-land species from the swampy 
jungles of New Guinea and Salawattt. 


Magnificent Bird of Paradise, Diphyllodes 
magnificus magnificus (Pennant). 

*Hunstein’s Magnificent Bird of Paradise, 
Diphyllodes magnificus hunsteini Meyer. 

Wilson’s Bird of Paradise, Schlegelia respub- 
lica (Bonaparte). 

*Wallace’s Standard-winged Bird of Paradise, 
Semioptera wallacit wallacu (Gray). 

*Blue Manucode, Manucodia chalybatus orien- 
talis Salvadori. 


Green Manucode, Manucodia ater subalter 
Rothschild and Hartert. 
*Jamess Horned Manucode, Phonygammus 


keraudrenu jamesi Sharpe. 
*Greater Six-plumed Bird of Paradise, Parotia 
sefilata (Pennant). | 
*Lawes’s Six-plumed Bird of Paradise, Parotia 
lawesi lawesi Ramsay. | 
*Lesser Superb Bird of Paradise, Lophorina 
superba minor Ramsay. | 
Long-plumed Superb Bird of Paradise, Lo- 
phorina superba latipennis Rothschild. 


Among the rifle birds, the males are chiefly 
black, relieved by intensely brilliant areas of 
metallic greens, purples and blues. The flanks 
bear comparatively short ornamental plumes. 
They are assigned to two genera, Ptilorhis and 
Craspedophora, the former confined to Australia 
and the latter with forms in both Australia and 
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New Guinea. The Australian Rifle Bird (Ptil- 
orhis paradiseus) has been kept in Europe, but 
only one of the New Guinea birds (Craspedo- 
phora magnifica intercedens) seems to have been 
imported into America. This subspecies is abun- 
dant in the Central Division of the Territory of 
Papua, at elevations up to about 3,000 feet. 
Because of the impossibility of making a stop at 
the proper altitude, no specimens were secured 
by the Society’s New Guinea Expedition, but 
the bird was frequently seen and heard. The 
name is said to have been derived from the 
resemblance of the plumage to the uniforms of 
British rifle regiments. It certainly has no con- 
nection with the voice, which is a loud and 
easily imitated “cra! cra!” 

The Twelve-wired Bird of Paradise (Seleu- 
cides melanoleucus) is a low-land species, found 
in swampy jungles and usually associated with 
the sago palm. ‘Two subspecies, rather doubt- 
fully distinct, are recognized: S. m. melanoleu- 
cus, from most of New Guinea and Salawatti, 
and S. m. auripennis, from northern New 
Guinea. It is probable that both forms have 
been kept in collections. The male is a hand- 
some bird, black with a largely purple gloss 
above, the throat and chest also black but with 
a green iridescence and edged with a narrow 
band of emerald. The remainder of the lower 
surface is bright yellow, the feathers of the 
flanks being drawn out into rather short orna- 
mental plumes. The strong yellow of the under 
parts is not reproduced in captivity but is re- 
placed by a paler shade which sometimes ap- 
proaches white. The bird’s name is derived 
from twelve delicate, bare shafts which extend 
along the flanks, six on each side, and recurve 
at a sharp angle over the back. 

D’Albertis’s Bird of Paradise (Drepanornis 
albertisi) is one of the most interesting species, 
found only at high altitudes. Three forms are 
usually recognized: D. a. albertisi, from north- 
western New Guinea; D. a. geisleri, from the 
north; and D. a. cervinicauda, from the south- 
east. The latter was included in the Brook col- 
lection and a specimen of geisleri was brought 
to the Zoological Gardens of London in 1931 by 
F. Shaw Mayer. The typical form does not 
seem to have been taken alive. The species is 
quite small, chiefly brownish in general colora- 
tion, the lower surface glossed with purple. At 
each side of the upper breast there is a tuft of 
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The largest birds of paradise are the Long-tails inhabiting the high, thick forests of 
New Guinea. The first specimen was brought out in 1909 and no others seem to have 
been exhibited until the New York Zoological Society expedition landed two in 1929. 


purple, edged with orange. Below these another 
pair arises, very much broader and longer, choc- 
olate in color, glossed with purple and edged 
The beak is very long and 
sharply decurved. 


with amethyst. 
Drepanornis bruijni, an- 
other member of this genus from northern New 
Guinea, probably has never been exported alive. 

The Long-tailed Birds of Paradise (Hpi- 
machus) are the largest of the group. They are 
now considered as two species, fastosus and 
meyeri, each further divided into subspecies. 
The forms of fastosus have the breast black or 
very dark brown, while those of meyeri are 
olive brown below, washed with lilac. All are 
inhabitants of the heavy forests at high eleva- 
tions on the New Guinea mainland. 

The Long-tails were sought industriously for 
years, but up to 1909 without result. In that 
year Walter Goodfellow obtained specimens of 
E. m. meyeri for Mr. Brook. What became of 
these birds or what success was met in keeping 


them alive is not a matter of record. No fur- 
ther importations appear to have been made 
until 1929 when the Society’s expedition landed 
an immature pair in New York. The female 
met an untimely end in 1935 through getting 
her feet entangled in the wire mesh of her 
aviary. The male, which at this date (August, 
1935) is still living, eventually assumed the full 
magnificence of adult plumage.+! This is black 
above, with patches of metallic blue on the head 
and back. The lower parts are a rather mousy 
olive-brown, relieved by delicate reflections of 
lilac. The flanks bear short, straggly plumes 
of the same color. At each side of the upper 
breast is a large velvety black fan, erected only 
during display and kept tucked out of sight 
while the bird conducts its ordinary affairs. The 
tail, as indicated, is very long, tapering to a 
thin point. It is difficult to secure length meas- 
urements of living birds, but the skin of an 


11 Zootocica, Vol. XI, No. 7, 1932, pp. 82-84. 
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Lord Rothschild’s Gorgetted Bird of 
Paradise, from the Kai peninsula, has 
been seen in captivity only since 1931. 


adult male in the museum at Sydney, Australia, 
extended forty-two inches from the tip of the 
deeply curved beak to the end of the tail. 

The Gorgetted Birds of Paradise (Astrapia) 
are of medium body size and have shorter beaks 
than the preceding species. They are character- 
ized by very long, broad tails. There are three 
well-known species: A. nigra, from northwest- 
ern New Guinea; A. rothschildi, from the north- 
east; and A. stephani, of which the typical form 
is found in the southeast, with A. s. feminina 
in the northeast. The males of all are black in 
general, with iridescent nuchal ruffs and breast- 
plates. 


September-October, 1935 


There are records of only two of these birds 


having been kept alive. Princess Stephanie’s 


Bird of Paradise (A. s. stephani) was brought 
out in 1909 by Mr. Goodfellow for Mr. Brook, 
in whose aviaries it attempted to breed, as 
related above. Lord Rothschild’s Gorgetted 
Bird of Paradise (A. rothschildi) was unknown 
to aviculture until 1931 when a number of speci- 
mens secured in the Kai peninsula, northeastern 
New Guinea, by F. Shaw Mayer, were landed 
in England. Three males from this lot were 
added to our collection. 

The typical birds of paradise (Paradisaea) 
are well known as the bearers of the lovely 
plumes popular as head-dress ornaments from 
very early times. Their importation into 
America is now prohibited by law and their 
exportation from the British sections of New 
Guinea is also illegal. In Dutch New Guinea 
and the islands under the same control, all birds 
of paradise are rigidly protected with the excep- 
tion of the gele species—specified among the 
Colonial regulations as Paradisea apoda and 
minor. The plumes of these birds are still ex- 
ported under regulation of the Government of 
the Western Provinces, acting from Amboina. 

The Greater Bird of Paradise (P. apoda 
apoda) from the Aru Islands, which lie south- 
east of the New Guinea mainland, is probably 
the best known of the entire group. It is a 
large and splendid bird, the male bright reddish- 
brown in general, with the crown and nape 
bright yellow and the forehead, cheeks and 
throat metallic green. The ornamental plumes 
spring from the flanks, just below the shoulders, 
and are deep yellow for the basal two-thirds, 
then changing to pale brown. The two central 
tail feathers, known as ‘wires,’ have become 
denuded of barbs and greatly lengthened, some- 
times extending as much as thirty inches. 

The mainland Greater (P. a. novaeguinae) is 
found in the southwestern section, extending 
east to the Fly River. It is a smaller bird and 
there is no record of its having been imported 
alive, although specimens might readily be con- 
fused with the Aru form. 

Between these birds and Count Raggi’s Bird 
of Paradise (P. a. raggiana) of southeastern 
New Guinea, which has dark red plumes, lies a 
series of several connecting forms with plumes 
of various shades of reddish-orange. The only 


Vol. xxaviti, No. 5 NEW 


VOR  AOOMOCITONIL SOC maa 


153 


This wild and broken country gives some idea why collecting expeditions in New 
Guinea are costly and uncertain of results. Mount Iola, in the foreground, is part of 
the Owen Stanley Range that runs through the heart of the bird of paradise country. 


one of these that has been recorded in captivity 
is the Empress Augusta Victoria’s Bird of Para- 
dise (P. a. augustae-victoriae), of which a fine 
male example was brought to the Zoological 
Gardens of London by F. Shaw Mayer in 1931. 
The range of Count Raggi’s Bird of Para- 
dise has been considered as extending from just 
west of the Fly River along the south coast of 
New Guinea to Milne Bay, at the southeastern 
end of the island. However, the bird from the 
western portion of this area, from just west of 
the Fly River eastward to Cloudy Bay, has 
recently been separated as Paradisaea apoda 
salvadoriui,1 or Count Salvadori’s Bird of Para- 
dise. The principal difference in the new bird 
is the lack of yellow mottling on the back of 
the male. Count Raggi’s Bird of Paradise will 
now be restricted to the district between Cloudy 
and Milne Bays. It is probable that the true 
Count Raggi’s, as now defined, has never been 
seen in captivity and that living specimens so 
named must be referred to P. a. salvadorii. 
Count Salvadori’s is the typical plumed bird 


12 Mayr, Ernst and Rand, A. L. Results of the Archbold 
Expeditions. No. 6. Am. Mus. Novitates, No. 814, Aug. 1, 
1935, pp. 11-12 


of paradise of the Central Division. It ranges 
from the lowest foothills upward probably to 
5,000 feet and within its territory one is seldom 
out of ear-shot of its reverberating calls. This 
fine bird was once greatly persecuted by plume 
hunters but official vigilance is now so alert that 
it is unlikely that smuggling of any consequence 
is carried on. As it would be even more difficult 
to secure living specimens without official sanc- 
tion, Count Salvadori’s has become rare in col- 
lections. It is quite possible that our fine male, 
brought here in 1929, may be the only specimen 
now in captivity. 

The Lesser Bird of Paradise (P. minor) is 
second only to the Greater in popular acquaint- 
ance. The male is similar in a general way to 
the larger bird, differing in its smaller size, in 
having the yellow of the nape extended to the 
mantle and the long, yellow ornamental plumes 
tipped with white instead of brown. Once 
probably the least uncommon of a group rare 
in captivity, the Lesser is nowadays practically 
as difficult to obtain as most others. 

The typical form of this bird (P. m. minor) 
from northwestern New Guinea and Mysol, is 
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Three representatives of the | 
typical birds of paradise: | 


(Left) the Greater. 


(Lower left) Count Salvadori’s, 
possibly the only specimen now 
in captivity. 


(Lower right) the Lesser. 
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tation of the natives have no 
doubt hitherto discouraged 
collectors, but risks as great 
have been taken for birds of 
less desirability. 

The Red Bird of Paradise 


CUT anomnis 0D.) aero 
Waigou, differs from the 
forms of Paradisaea in sev- 
eral important respects. The 
feathers of the head are 
raised above the eyes in two 
low, horn-like projections; 
the red, white-tipped orna- 
mental plumes are _ short, 
stiff and curved forward at 
the ends; the tail wires are 
flattened and broad, like 
narrow strips of metal rib- 
bon and twist in a graceful spiral. This bird is 
seen in collections with some frequency but is 
perhaps more difficult to keep than many others. 


The Red Bird of Paradise from Waigou 
Island is frequently seen in collections 
but 1s rather hard to keep in captivity. 


the only one which has been recorded in cap- 
tivity. It may be, however, that both P. m. 
jobiensis, from Jobi, and P. m. finschi (which 
has the plumes dark-tipped as in apoda), from 
northeastern New Guinea, have been imported 
and escaped notice, since the subspecific dif- 
ferences are slight. 

The Emperor of Germany’s Bird of Para- 
dise (P. guilelmi) was not seen in collections 
until it was brought from northeastern New 
Guinea by F. Shaw Mayer in his 1931 collection. 
Two fine males from this importation were se- 
cured for our series. This rare bird is similar, 
in general, to other members of the genus but 
differs in having the green of the head and 
breast more extensive, and in the formation of 
the white ornamental plumes. In these, the 
barbs are long and widely spaced, giving the 
feathers a delicate and ethereal appearance. 

One of the very finest of all the birds of 
paradise, not yet seen in captivity, should be 
mentioned here. It is the Gray-chested (P. de- 
cora), from Fergusson and Normanby Islands 
in the D’Entrecasteaux group, off the southeast- 
ern tip of New Guinea. This bird’s most strik- 
ing feature is the ornamental plumes, which 
are deep red in color and of the same disin- The Emperor of Germany’s Bird of 


tegrated type seen in the Emperor of Germany’s Paradise is one of the rarer species and 
Bird of Paradise. The hostility and bad repu- was unknown to aviculturists until 1931. 
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The most beautiful of all the birds of paradise is probably Prince Rudolph’s Blue, 


once vigorously sought by plume hunters but now strictly protected not only by 


law 


but by the reluctance of the natives to catch it. This is a pair, the male at the left. 


Prince Rudolph’s Blue Bird of Paradise 
(Paradisornis rudolphi rudolphi) is one of the 
most beautiful of the group. No doubt its color 
has an important bearing here, for blue is scarce 
among the birds of paradise. It is found at 
6,000 feet and above in the Owen Stanley Range 
of southeastern New Guinea. A second form, 
differing chiefly in the coloration of the head, 
has recently been described as Paradisea 
(Paradisornis) rudolphi ampla,+? from Mount 
Missim in northeastern New Guinea. 

The Blue Bird of Paradise possesses an in- 
tangible beauty that arouses a sense of complete 
futility when a description must be written. 
It is always tempting to try to translate the 
effect of living, shimmering blues and deep, 


13 Greenway, James C., Jr. Proc. New Eng. Zool. Club, 


Vol. XIV, 1934, p. 1. 


velvet black but, perhaps because the impression 
itself is too delicate to grasp, this invariably de- 
generates into mere sentimentality. So no doubt 
the cut-and-dried form of description is still 
best: head, breast and back, black; wings and 
tail blue; a short white line above and below 
each eye. The plumes, which are rather short 
and seen to advantage only in display, are blue 
on one side and pale brownish-mauve on the 
other. The tail wires are very long and narrow 
and each ends in a small rounded tab. 

The Blue Bird of Paradise has always been 
one of the great objectives of the aviculturist, 
but very few have been secured alive. Prob- 
ably John Ward of Sydney, main-stay of our 
New Guinea Expedition, has brought out more 
specimens than any other collector. This species 
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was once a great victim of plume hunters. The 
native rulers of India were especially keen for 
them and it is said that as much as £25 was 
fetched by a good skin. The bird is still fairly 
abundant in its remote mountain fastnesses but 
will certainly remain very rare in captivity, for 
the natives display a curious reluctance to 
catch it. 

One of the smallest of the birds of paradise, 
as well as one of the most brightly colored, is 
the King (Cicinnurus regius). The chest and 
abdomen are silky white, with the upper surface 
and the throat brilliant scarlet. There is a 
small, pale gray fan, tipped with green, at each 
side of the breast. The two tail wires are about 
six inches long, feathered on one side only of 
the tip, which is recurved in an enamel-like 
green disk. Six subspecies are usually recog- 
nized, ranging from the typical form in the 
Arus, through several other neighboring islands 


and most of the mainland. This is a bird of the 


SRS 


Wallace’s Standard - winged Bird of 
Paradise is “a curious rather than a 
beautiful bird,” first described in 1859. 
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Hunstein’s Magnificent Bird of Para- 


dise 1s a small species from the moun- 
tain districts. This specimen is a hen. 


foothills and in the Central Division of Papua, 
at least, is not seen much above 3,000 feet. 

The Magnificent Bird of Paradise (Diphyl- 
lodes magnificus), while larger than the King, 
is still among the smaller species. On close 
inspection the upper surface of the male seems 
slightly jumbled, but the general effect is very 
beautiful. The head and neck are brown, with 
a wide cape of bright yellow expanding from 
the lower part of the neck. The back is a mix- 
ture of dull reddish-browns, while the coverts 
of the wing are orange or yellow, varying in the 
different forms. 
vety green. 
semicircles. 

The Magnificent is abundant in the mountain 
districts, living at the middle heights, from 2,000 
to 5,000 feet. There appear to be at least four 
tenable forms, covering most of the New Guinea 
mainland, Salawatti and Jobi. 

Wilson’s Bird of Paradse (Schlegelia respub- 
lica), from Waigou and Batanta, was first intro- 
duced to aviculture in 1915 by Mr. A. E. Pratt. 


The breast is a lustrous, vel- 
The tail wires are recurved in twin 


Two birds from that shipment, together with 


two Red Birds of Paradise, were added to our 
collection. The Wilson is hardly larger than 
the King, but bears some resemblance to the 
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Specimens of the Lesser Superb Bird of Paradise were captured by the Society’s 
Expedition in 1929. While among the smaller species, the Lesser Superb is not the 
least lovely and the male’s breast-plate glows with iridescent colors. Above is a pair. 


Magnificent. Its most striking feature is the 
head, which is bare of feathers, the skin colored 
bright blue and crossed by one longitudinal and 
two transverse narrow lines of feathers. There 
is a yellow ruff at the base of the neck; the 
back and the edges of the wing coverts are crim- 
son; the remainder of the upper plumage is dark 
brown and the breast is green. The tail wires 
recurve in a manner similar to those of the 
Magnificent. 

The Standard-winged Bird of Paradise (Semi- 
optera wallacit) was discovered by Alfred Rus- 
sel Wallace and described by Gray in 1859. 
But it was not until 1926 that living specimens 
were secured by Walter Goodfellow for the col- 
lection of Mr. J. Spedan Lewis. Other ship- 
ments followed and in 1930 we were able to 
purchase a fine male, which is still living. The 
Standard-wing is a curious rather than a beau- 
tiful bird. In general coloration it is a pale 
earthy-gray, the feathers of the lower surface 
margined with green. The breast is ornamented 
_ with an iridescent green plate, the ends of which 
are drawn out to extended points. The most 
interesting feature lies in two long, narrow 
feathers that rise from each shoulder and end in 
nearly white tabs. These are erectile at will. 


Two forms of this bird are usually recognized: 
S. w. wallacii, from Batjan, and S. w. hal- 
maherae, from the island for which it is named. 
The manucodes are the most plainly colored 
of the birds of paradise, all being entirely black 
relieved only by blue, purple or green irides- 
cence. All but one of the forms are assigned to 
two genera, Phonygammus and Manucodia, the 
former having the head ornamented with pointed 
crests at each side, the latter lacking these 
decorations. The list of birds of paradise ex- 
hibited in the Zoological Park, given above, prob- 
ably contains all of the manucodes that have 
been kept in captivity. The range of the group 
extends from Waigou and neighboring islands 
throughout New Guinea and to Fergusson Island, 
where the Curl-crested Manucode (Eucoraa 
comri) is found. This is by far the largest and 
finest of the manucodes but, like its fellow- 
islander, the Gray-chested Bird of Paradise, it 
does not appear to have been collected alive. 
The Six-plumed Birds of Paradise (Parotia) 
are named for six long, denuded plumes that rise 
from the head, each bearing a small racket at its 
tip. ‘They are found only in the mountains, 
possibly coming down to as low as 38,000 feet 
and probably not going much higher than 6,000. 
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There is some dissension as to the arrangement 
of the various forms, the chief point being 
whether they should be considered as one species 
or four. For the purposes of this article we may 
follow Hartert!+ and consider the species as 
four. 

The Greater Six-plumed (P. sefilata) comes 
from northwestern New Guinea. The plumage 
of the male is almost entirely a deep velvety 
black, with a brilliantly iridescent patch on the 
breast. A tuft of short, erectile feathers at the 
base of the beak is blackish with silvery tips. 
Lawes’s Six-plumed (P. lawesi lawesi) from 
southeastern New Guinea is smaller and has 
the coloration of the nasal feathers reversed: 
white bases and blackish tips. Another form, 
P. 1. helenae, from a little further north, and a 
subspecies recently described by Greenway!® 
as P. 1. fuscior, do not seem to have appeared 
in captivity. This applies also to P. carolae, of 
which three forms are admitted, all from north- 
west New Guinea. This species differs from the 
others chiefly in having the flanks white. 
Wahne’s Six-plumed (P. wahnesi), from north- 
eastern New Guinea, is perhaps the finest of this 
group, having a very long tail and nasal plumes 
that are golden instead of silver. This lovely 
bird has appeared in captivity on only one occa- 
sion, a male specimen having been brought to 


14 Hartert, Ernst. Novitates Zoologicae, Vol. XXXVI, 1930, 
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the Zoological Gardens of London in 1931 by 
F. Shaw Mayer. , 

The Superb Bird of Paradise (Lophorina 
superba) is one of the smaller but certainly not 
the least lovely of the group. The male is en- 
tirely black in color, with a long cape growing 
from the nape .and extending over the back. 
The head feathers are highly iridescent and 
there is a breast-plate of burnished green, drawn 
out to long points at the sides. There are at 
least four forms of the Superb: L. superba 
superba, from northwestern New Guinea; L. s. 
feminina, from the north; L. s. minor from the 
southeast; and L. s. latipennis from the north- 
east. There seems to be no record of the first 
two forms in captivity. The Lesser Superb (L. s. 
minor) has been seen and specimens were se- 
cured by the Society’s expedition. The Long- 
plumed Superb (L. s. latipennis) was brought 
to London by F. Shaw Mayer with his 1931 
shipment and a male was secured for our 
collection. 

While this article is in no sense a complete 
résumé of the birds of paradise, it contains 
brief reference to all the species which have 
found their way into the collections of private 
aviculturists or public institutions, with occa- 
sional mention of related desirable forms. It is 
hoped that the descriptions, despite their 


brevity, may still suggest something of the 
elusive beauty of these birds that lies outside 
the realm of words. 
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Snakes and Surprises 


A Water Cobra from West Africa Is the Latest Unexpected 
Rarity to Reach the Reptile House 


Raymonp L. Dirmars 


ae of the most unusual specimens ex- 
hibited at the Zoological Park arrived as 
unexpectedly as if they had dropped from the 
sky. Two exceptional members of the reptile 
collection, apparently the first of the species 
ever to come to a zoological institution, sud- 
denly appeared in this way. One was the Af- 
rican aquatic cobra, a recent accession that is 
now on exhibition. 

On a day in August in the present year, Mr. 
Warren Buck of Camden, N. J., visited my of- 
fice to explain that he was leaving for Portu- 
guese East Africa and would try to collect an 
interesting series of reptiles for us. He added 
that he still had a large cobra left over from a 
former collection and he asked me to take it. 

I was not particularly interested in acquir- 
ing any more cobras, since we had a fine series 
of them with both Indian and African species 
represented. In fact, we already had several 
forms from Africa. But Mr. Buck insisted that 
his specimen was unusually fine. He remarked 
that he had picked it up on a trip to the west 
coast of Africa. That failed to catch my interest, 
too; I already had four cobras from western 
Africa. 

We chatted a few minutes and he started to 
take his leave. Apparently he was still upset 
about having to leave his west African cobra 
behind in Camden while he was away, for he 
remarked that it was too bad I didn’t want it 
and that he wouldn’t have time before his de- 
parture to get in touch with the other zoological 
gardens in this country that might be interested. 
He left my office, saying with a smile that he 
would stop on the way out through the Reptile 
House and look at our cobras and at least con- 
sole himself with the thought that he had a 
finer one than we did. 

In less than five minutes he was back in my 


office. “I tell you, not one of your cobras com- 
pares with mine,” he said. “My west African 
cobra has rings around his neck, and he’s green- 


ish in color.” 


“Well, that sounds like the anteriorly banded 
form of Naja nigricollis,’ I replied. “That 
snake ranges through various colors and the 
pale-hued forms show black neck-bands.” 

“But my cobra has rings all the way down 
to his tail.” 

Right there I began to get interested. This 
was something I didn’t know about, from a 
country where a dozen or so species of cobras 
range through a great variety of colors and 
patterns. It seemed worth looking into, and so 
I bought the snake. Even when the shipping 
case arrived a few days later I opened it in full 
expectation of seeing an unusual variation of 
Naja nigricollis. Headkeeper Toomey and I 
were wearing goggles as we opened the case, as 
nigricollis in all its forms is notorious for eject- 
ing its venom for a distance of ten to twelve 
feet and aiming at one’s eyes. 

The snake that reared up out of that case 
was utterly unlike any of its clan I had ever 
seen alive. I cast back through memory, and 
I seemed to recall some jars of rare African 
material assembled at one time for a special 
exhibit at the American Museum of Natural 
History. One had contained a preserved speci- 
men of the water cobra, Boulengerina annulata, 
the only known species of aquatic cobra. I re- 
membered looking upon that big jar with con- 
siderable interest and pondering what must be 
the habits of that strong, sleek serpent with 
its indications of a dilatable neck and a head 
type suggesting alertness and activity. 

The more I looked into the literature and 
background of the new cobra that had come 
to us so casually the more interested I became. 
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The new water cobra was almost a perfect subject for the photographer. 
He reared on the slightest provocation and held his expanded hood 
quite motionless for a minute at a time, displaying his strong markings. 


At the time I saw the preserved specimen, all 
that was known about the species was its habi- 
tat—the rivers of the Cameroons and the Congo. 
As late as 1930 Arthur Loveridge of the Mu- 
seum of Comparative Zoology at Cambridge, 
Massachusetts, who had traveled widely in 
Africa in the course of his _ herpetological 
studies, wrote that nothing seemed to be known 
about the habits of the water cobra found in 
Lake Tanganyika. 


But in 1931 on his return from investiga- 
tions in the southwestern highlands of Tan- 
ganyika ‘Territory, Mr. Loveridge published 
some interesting notes about the water cobra 
in the Bulletin of the Antivenin Institute of 
America. He assigned the snake to the genus 
Boulengerina, and clarified the scientific status 
of the species by stating that the aquatic cobra 
of Lake Tanganyika, hitherto known as Boulen- 
gerina stormsi Dollo, shows on the basis of ma- 
terial newly collected to be a race of Boulen- 
gerina annulata (Buchholtz and Peters) of the 
Cameroons and Congo. This snake (preserved ) 


is represented in few collections, not because it 
is rare in Tanganyika but presumably on ac- 
count of the difficulty of securing specimens of 
a snake of its peculiar habits. 


In the following paragraphs Mr. Loveridge 
described its habits for the first time in detail: 


Kasanga is situated on delta flats in the centre 
of a sandy bay whose arms are formed by rocky 
promontories projecting into Lake Tanganyika. 
On one of these the Germans built their impor- 
tant military base of Bismarckburg. Both pro- 
montories are protected by natural breakwaters 
of piled-up masses of rock; it is just off such 
rocks that the aquatic cobras are to be found. 

According to native reports, which my own 
experience confirmed in some points and con- 
tradicted in none, when the sun rises and strikes 
the rocks the cobras emerge from their retreats 
beneath them and bask for a short time on the 
tops of the rocks. Shortly afterward,—and I 
found none on the rocks an hour and a half after 
sun-up—they take to the water in search of fish. 
I was told that on a calm day one might see as 
many as ten in the course of a morning’s fishing. 
We saw four in a little over three hours. The 
rocks slope precipitously beneath the water so 
that it is often ten feet deep within ten feet of 
the shore. I hired a boat and cruised very quietly 
along shore peering through the clear waters at 
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the jumbled boulders, in and out among which 
brilliantly coloured small fish in great variety, 
darted or hovered. At last we saw a great head 
come out from beneath a rock followed by the 
handsomely barred neck and body of a large 
cobra which I estimated as about eight feet in 
length. Native reports allege that they reach a 
length of ten feet which I do not think improbable. 

The natives were greatly excited and urged me 
to shoot it, so I fired first one and then the second 
barrel at the snake which was between three and 
four feet below the surface; as I should have 
known, the bullets were deflected and did not 
penetrate the water, and the only effect upon the 
snake was to cause it to retreat beneath the boul- 
der. As I was waiting for its reappearance, a cry 
was raised from a watcher aft that a second 
snake was close by. Glancing in the direction in- 
dicated, I saw a young three-foot cobra dart 
through the water with all the agility of an eel 
and disappear into a crevice among the sub- 
merged rocks. I concentrated on the first snake 
seen, however, and presently its head and a cou- 
ple of feet of its body appeared. With my snake 
stick I pinned it down against a submerged rock, 
but the rock was slippery and with a few power- 
ful convulsive jerks the reptile threw off the stick. 
Later the incident was repeated with another 
large cobra and I was forced to the conclusion 
that I was merely making myself ridiculous in 
attempting to hold down such powerful reptiles in 
ie chosen element with nothing but a T-ended 
stick. 


Mr. Loveridge told more of his efforts to 
capture the snake alive, and declared that he 
finally found it necessary to shoot his speci- 
mens. His notes concluded: 
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According to the local fishermen, these cobras 
are rarely seen out in the lake and are only to be 
encountered in the vicinity of rocks; the same 
opinion was prevalent in each of the localities 
visited. It seems probable that at times they do 
so venture, otherwise they could scarcely have 
obtained their present wide distribution in the 
lake. 

I came to the conclusion that, out of their ele- 
ment, they are not aggressive nor to be feared as 
much as the true cobras. Possibly their sight is 
not so good on land as under water; it would ap- 
pear likely that it has undergone modifications to 
enable them to see clearly the fish on which they 
subsist. 

I found it interesting to check the action of 
the water cobra in the Reptile House against 
Mr. Loveridge’s observations. 

The snake is slightly more than five feet 
long. When it arrived it was having difficulty 
in shedding its skin, particularly in casting the 
plates over the eyes—a common trouble with 
captive cobras—and so it was transferred to a 
large sheet-iron can with a locking, ventilated 
top. After soaking in the six inches of water in 
the bottom of the can and rubbing against the 
rough stone provided there, the snake shed all 
of its skin except the caps over its eyes. Later 
it went through another shedding and the eye- 
caps, now doubled, were successfully cast. 

The serpent is an extremely handsome crea- 
ture after shedding, being pale, olive-green with 


A comparison of the expanded hood and the characteristic defensive position of the 
water cobra with this pose of the spectacled cobra makes it quite apparent that 
Boulengerina annulata is truly a cobra, despite its habit of feeding in the water. 
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vivid black bands encircling the body. Its ap- 
pearance is strikingly similar to that of some 
of the boldly marked species of marine serpents, 
indicating a curious parallelism. Its tail is ver- 
tically compressed and its scales are more pol- 
ished and lustrous than those of typical cobras. 

What impressed me particularly about the 
snake was its calm, fearless manner and its lack 
of irritability. This is a marked variation from 
average cobra traits. Members of the genus 
Naja fly into a nervous rage at the least inter- 
ference and retain their hostile airs through 
years of captivity. Boulengerina will rear in 
true cobra fashion when touched with the snake 
staff and will turn this way and that if the 
observer shifts his position, but its attitude is 
one of dignified defence and caution and it sel- 
dom strikes, nor does it hiss like most land 
cobras. 

The snake’s expanded hood is proportionately 
narrower, though considerably longer, than that 
of most cobras. It has shown no disposition 
to eject its venom in a spray of fine drops, 
which really devilish habit is constant with at 
least two of the African cobras and may at any 
time be anticipated from several others. 

When we recorded the new specimen photo- 
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graphically we were pleased to find that it 
readily adopted several arresting poses on the 
studio table and gave no trouble whatsoever. 
Moreover it remained quite motionless in some 
of its reared positions and thereby enabled the 
photographer to make time exposures. We 
would have had a lively time of it in the studio 
with the average big specimen of Naja. 
Immediately upon arrival we provided the 
snake's cage with a trough and plenty of water, 
but it shows no disposition to enter the water. 
To date it has fed upon very young rabbits 
but refuses frogs. 
on Boulen- 
gerina up to the time of writing this article, it 
would seem that the water cobra is a much 


Summarizing our observations 


quieter snake than the strictly terrestrial cobras, 
That 
it is not altogether dependent upon an aquatic 
life for its well-being and its food is a cireum- 
stance at variance with the facts about most 
water snakes. Its liking for warm-blooded prey 
is to be noted here. Its defensive pose and ex- 
panded hood stamp it as truly a cobra as the 
species of Naja and the keeled-scaled Sipedon 
of southern Africa. The location of its genus 
in the systematic lists, the indication of relation- 


although relatively stouter and stronger. 


The Mexican dwarf python, the only true python found in the New World, caused 
a minor flurry in the Reptile House when the first living specimen arrived several 
years ago. The excitement faded quickly when a dealer discovered many more of them. 
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ship, is too remote from the cobra genera as a 
result of the previously scanty material—all 
of it in museum jars. The actions of the snake 
have been something of a revelation and may 
help in pointing to an interesting phase of rela- 
tionship. 

Several years ago another snake extremely 
rare in collections arrived at the Zoological 
Park. It was a specimen of the Mexican dwarf 
python, Lorocemus bicolor, the only true python 
known to exist in the New World. It had been 
my understanding that less than a dozen speci- 
mens had ever reached the collections of the 
museums of the world and that there were but 
three among all the museums in the United 
States—all dead, of course. I had never seen a 
living example but I had instructed Mr. W. A. 
King of Brownsville, Texas, who does consider- 
able collecting in Mexico, to watch for the 
snake. He had carried my instructions in mind 
for about ten years without results. 

Then, one day, opening a small box that ar- 
rived by express, I was thrilled to see a living 
specimen of the dwarf python. It was about 
two and a half feet long, a lustrous deep brown 
glowing with purple iridescence, with creamy 
spots along the body. 

At once I dispatched a letter of congratula- 
tion to Mr. King and to my astonishment his 
response was in the form of another specimen 
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and a note from the collector that he was send- 
ing still others to other zoological institutions. 
He had, apparently, found a ready source of 
supply, at last. , 

A parallel incident involving another snake 
occurred not long after. I was visiting the Na- 
tional Zoological Park in Washington, D. C., 
and was much interested when Dr. Mann, the 
director, showed me a specimen of the blood 
python, Python curtus, a curious constrictor 
about four feet long but excessively stout and 
reddish in color. We decided that this was the 
first example of this rare snake to arrive alive 
in the United States. 

A year later Mr. Ross Freeman, an American 
in charge of extensive rubber planting in 
Sumatra, came to the United States on a holiday. 
Just before he left his coolies had been cutting 
deeply into the jungle to clear ground for young 
rubber trees and Mr. Freeman had collected 
quite a series of reptiles for us. As I looked among 
the boxes arranged in the Reptile House re- 
ceiving room he lifted the lid of a particularly 
large box—and displayed fourteen blood py- 
thons ! 

“Why, that’s the commonest snake on the 
plantation,” he said when I exclaimed over the 
rarity of the snake in American collections. 
“Once we cleared the jungle, they trooped in 
there from all sides!” 


ae 


The blood python was a real rarity for a little while—until a rubber planter showed 
up with fourteen in one box! He said it was “the commonest snake on the plantation.” 
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The Wild Duck Situation 


What Effect Will the New Hunting Regulations and Restoration 
Projects Have on Our Migratory Waterfowl? 


WILLIAM BriIDGES 


T the opening of the hunting season this 

fall the wild ducks of North America find 
themselves in the most favorable position they 
have enjoyed in years. The difference is not 
great: it is, merely, that extinction of one spe- 
cies after another has become less certain. For 
even so tiny a ray of hope, the game species of 
waterfowl can thank the most stringent hunt- 
ing regulations ever imposed in this country and 
the commencement on a larger scale of the re- 
storation of breeding grounds and the creation 
of sanctuaries. 

True conservationists and sportsmen have al- 
ways disagreed about the seriousness of the 
wild duck situation and their disagreement gave 
rise to two opposing theories as to what ought 
to be done. 

Said the sportsman: The only cause of the 
duck crisis is the encroachment of agriculture 
on breeding and feeding grounds, plus recent 
drought years that have damaged many of the 
good breeding grounds that were left. Shoot- 
ing has virtually nothing to do with the situa- 
tion. 

The duck hunters’ attitude is pretty well 
summed up in a pamphlet on “The Duck De- 
cline in the Northwest” issued by More Game 
Birds in America, Inc.: 


This is no time to experiment with substitutes 
or to squabble about petty, unpopular and unen- 
forceable shooting restrictions presumed to pro- 
vide the remedy. The question rather is to at- 
tack the problem forcefully at its weakest link, 
to tackle it where the result will be most fruit- 
ful: On the breeding grounds. An increase in 
the supply by aiding the birds to multiply should 
have first consideration. 


Said the conservationist: Overshooting is the 
primary cause of the declining numbers of wild 
ducks. There are not enough left to populate 
even the good breeding grounds. Limit shoot- 
ing severely or stop it altogether for one sea- 


son or more until the ducks have a chance to 
come back. By all means try to reclaim breed- 
ing grounds from unprofitable agriculture and 
establish food-stocked sanctuaries, but don't 
forget that all the duck marshes in the world 
won't bring wild ducks back if you have shot 
down all the breeding stock. 

Those two positions have contended for 
supremacy for years, and the number of wild 
ducks has gone right on declining. Neither one 
theory nor the other captured the undivided 
attention of the Federal authorities in a posi- 
tion to give it effect—in recent years the Bio- 
logical Survey. Bag limits went up and down, 
the length of the hunting season expanded and 
contracted, experiments with baiting permits, 
rest days, sanctuaries on gun club grounds, and 
so on, were all tried and still ducks did not 
make the predicted comeback. 

At the close of the last hunting season the 
signs of a crisis began to appear convincing even 
to the most intransigeant duck hunter. Con- 
servationists demanded a closed season to pre- 
serve a minimum breeding stock and freely pre- 
dicted that one more virtually unlimited hunting 
season would mean the end. Even a few sports- 
men’s organizations joined the plea for a cessa- 
tion of the human war on ducks, but the majority 
remained silent or undertook to minimize the 
seriousness of the situation. 

Mr. John H. Baker, the executive director 
of the National Association of Audubon Socie- 
ties, stated the reasonable attitude of conserva- 
tionists when he said in an appeal for a closed 
season directed at the Secretary of Agriculture: 


Were duck hunters to back a one-year morato- 
rium now, conservationists would be favorably 
impressed. Were the conservationists not to op- 
pose a reopening of the season when an adequate 
breeding stock of the birds has been restored, 
duck hunters would be favorably impressed. Here 
then is an opportunity to further better under- 
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National Association of Audubon Societies 


Wild ducks coming down to feed, not in baited waters in front of a hunter’s blind 
but in a sanctuary where food and protection from the guns are assured them. 
Eventually a chain of sanctuaries will extend along all the four great flyways. 


standing and promote greater future coordination 
of conservation effort. 


Mr. J. N. Darling, the chief of the Biological 
Survey, on whom rested responsibility for hunt- 
ing regulations, let it be known that he intended 
to make his decision on a basis of facts and 
would not be forced into any position by de- 
mands either for or against a closed season. 
His investigators were sent out on a survey of 
the breeding grounds. 

In advance of their final report Mr. Darling 
suggested in the May-June number of Bird 
Lore that 18,000,000 to 20,000,000 wild ducks 
remained alive to perpetuate some two dozen 
species. Subsequently his investigators drifted 
in with reports of a more successful breeding 
season than had been anticipated and their find- 
ings apparently influenced him to a decision to 


permit an open season, although drastically re- 
stricted. When he promulgated the hunting 
regulations on August 1 he made a revised es- 
timate of 24,000,000 birds. Early in Septem- 
ber More Game Birds in America, an organiza- 
tion representative of the sportsmen’s philos- 
ophy, completed an independent survey and 
gave out a considerably more optimistic fore- 
cast of 40,000,000 ducks. 

Mr. Darling further estimated, according to 
the Associated Press on August 2, that “24,000,- 
000 ducks will fly south this fall and 12,000,000 
will be killed by hunting or natural causes. He 
figured 9,000,000 were killed by hunters last 
year, and the kill this year would be from 
5,000,000 to 6,000,000.” More Game Birds in 
America made no estimate of the probable kill 
under the new hunting regulations that limit 
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Waterfowl resting and feeding places such as this one in 
Alberta, Canada, must be restored over large areas if wild 
ducks are to have a successful chance at survival. 


the open season to thirty days, eliminate sink- 
boxes, sneak boats and open-water shooting, pro- 
hibit shooting over baited water or land, pro- 
hibit the use of live decoys, substitute north 
and south zones for the previous plan of zoning 
by States, restrict shooting to the hours be- 
tween 7 A.M. and 4 P.M., reduce certain bag 
limits and make illegal pos- 
session of more than one 
day's bag limit. Most sports- 
men, however, look for a 
greatly reduced kill this 
year because of the restric- 
tions. 

So mtiie 
have gained something, if 
not all, of what they hoped 
for. Shooting has at least 
been restricted until the 
ducks begin to have a sport- 
ing chance. As a Biological 
Survey report put it, “As a 
result of the elimination of 
the artificiality of ‘duck 
shooting’ [by means of re- 
strictions in this year's 
hunting regulations] it is 
hoped that sportsmen will 
get back to the basic prin- 
ciples of ‘duck hunting’ to 
their own advantage and 
thatwor sbhe birds. a1 


conservationists 
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Thisteyears aor the etirst 
time it will take more than > 
the ability to hold up a gun 
and pull the trigger to bring 
down a duck, more than the 
possession of enough cash 
to buy the privilege of shoot- 
ing over live decoys and 
baited waters in a duck club. 
The man who brings in a 
bag this fall will be a duck 
hunter and not merely a 
duck shooter, and the ad- 
vantage is immensely on the 
side of the ducks. 

The restricted hunting 
regulations give the friends 
of the wild waterfowl more 
hope that there will be a 
breeding stock left to return 
to the northlands next spring. Now, what are 
conditions in the vast breeding areas of the 
northwest and what may be expected of the re- 
storation projects? 

Conditions on the breeding grounds are still 
very bad, even though they have been worse. 
The Biological Survey and More Game Birds 


National Association of Audubon Societies 


Under the new hunting regulations this fall, live decoys 
are prohibited and hunters will be forced to use wooden 
decoys such as those pictured here. 


NEW 
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Central Waterfowl Flyway 


in America, the two sponsors of population sur- 
veys, show a disparity of 16,000,000 birds in 
their figures and conservationists will be in- 
clined to put more faith in the report of the 
government agency as the more conservative— 
and more disinterested—of the two. On August 
25 the Biological Survey said: 
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Pacific Waterfowl Flyway 


Our migratory waterfowl are coming back. 
The improvement in the general situation is not 
great, as indeed it cannot be in one season after 
so many years of steady decrease, but considering 
the continent as a whole there is an improvement, 
which must cheer those who are laboring so dili- 
gently for this objective. 

The most heartening news is from the breed- 
ing grounds of the United States. The northern 
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parts of the range that are north of the Canadian 
agricultural belt are, of course, as unaffected by 
drought and the works of man as they were one 
hundred years ago, although they are still sup- 
porting only a pitiful remnant of the birds that 
formerly used them. 

Such efforts at restoration of breeding 
grounds as the Biological Survey was able to 
make with extremely inadequate funds at its 
disposal have been concentrated largely in the 
northwestern area of the United States and it is 
there that the conditions are reported most 
favorable this year, giving hope that an exten- 
sion of the restoration project, in conjunction 
with restricted shooting, will bear fruit. Nearly 
1,000,000 acres have been acquired or put under 
contract by the Biological Survey to date for 
wild life purposes and another 2,000,000 acres 
are to be added by 1940 if funds hold out. Dis- 
tributed along the four great flyways that cross 
the United States from north to south will 
eventually be chains of sanctuaries where the 
migrating waterfowl may rest and feed under 
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Federal or State protection. The last Congress 
made available $6,000,000 to the Biological | 
Survey for wild life purposes—a sum that for 
the first time gives it the motive power to go 
ahead. 

Admittedly the restoration of drought-strick- 
en, drained, ploughed, grazed and cultivated 
sub-marginal lands that once were the breeding 
grounds of ducks is a slow and expensive pro- 
cess. Only about 15 per cent. to 20 per cent. 
of the ducks breed in the United States and 
the most complete job of restoration in this 
country will not adequately affect the total sup- 
ply. But a start is being made after years of 
talk, and if the hunters can be forced to leave 
a breeding stock to repopulate the restored 
areas, the case of the wild duck may not be 
altogether hopeless. It will be the task of true 
conservationists for some years yet to come to 
make sure by their vigilance and influence that 
the merest flicker of returning strength is not 
extinguished in a renewed roar of the guns. 


Horseshoe Crabs with Forked Tails 


E. W. Gupcer 


Bibliographer and Associate Curator of Ichthyology, 
American Museum of Natural History 


HE horseshoe or king crab, in scientific 

parlance commonly called Limulus poly- 
phemus, has an ancient and honorable lineage. 
It is a member of the order of F. F. A. (First 
Families of Animals) of the world. One can 
trace its history from its closely related forms 
in the Oligocene Period back through the Creta- 
ceous, the Jurassic and Triassic Periods, and 
through what seem plainly ancestral forms in 
the Carboniferous, Devonian, and Silurian Ages, 
far back to the trilobites of the Cambrian Age. 
Furthermore, in its life history Limulus goes 
through a distinct trilobite stage and this is 
added evidence of its ancient ancestry. Horse- 
shoe crabs, of which there are three genera and 
four or five species living, are today confined 
almost entirely to the northern hemisphere— 
to the western Atlantic (from Maine to the 
West Indies and Yucatan); to the western 
Pacific (from Japan to the East Indies); and 
to the northern Indian Ocean (from the Bay of 


Bengal into the East Indies). And one species 
is found throughout the whole East Indies— 
from Singapore to Torres Straits. 

Although the horseshoe crab is absent from 
European waters, its fossil forms and_ fossil 
relatives are found in the Cretaceous, Jurassic 
and Triassic rocks of that continent. One form 
of the living animal is found in North American 
waters. As fossils, related but less specialized 
Limulus-like forms are found in our Carboni- 
ferous, Devonian, and Silurian rocks, but so 
far as I can ascertain no fossilized horseshoe 
crabs have yet been found in North America. 

This wide but discontinuous distribution of 
both living and fossil forms of the horseshoe 
crab tribe leads to the plausible suggestion that 
formerly there was a continuous coast-line with 
tropical or at least temperate conditions, ex- 
tending from Europe westward to North Amer- 
ica and eastward into Asia. 

The names of our animal are interesting. 
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Horseshoe crab is a good name, since the cara- 
pace or chitinous covering of the anterior part 
of the body is shaped like the hoof or shoe of 
a horse. But why king crab? In the same way 
the generic appellation, Limulus, is also a com- 
plete misnomer, since it is a diminutive of the 
Latin limus, meaning sidelong or askance. The 
name first given to this animal is Xiphosurus, 
from the Greek aipho, sword, and oura, tail, 
in allusion to the slender, pointed, caudal spine, 
and it should be so designated today. Poly- 
phemus, as we all know, was the giant whose 
cyclops or median eye was put out by Odysseus 
and his companions by the use of the heated 
point of a long pole. It is a very good name 
here because our animal has at the middle of 
the front edge of the carapace a slight eleva- 
tion on either side of which is a small simple 
eye—these in addition to the large compound 
eyes further back and laterally placed. These 
paired simple eyes appear as one at first glance. 

Aiphosurus, the sword-tail, has a _ long, 
straight, tail spine, extending back from the 
abdomen as one may see in the picture of the 
normal animal. This spine is three-angled, as 
the photograph of a normal tail spine shows, 
and is flat on the dorsal surface with the apex of 
the triangle on the ventral side. Furthermore, 
this ventral surface is provided with short, 
sharp, backwardly projecting spines along the 
hinder edge. Such is the normal caudal spine, 
but let us now turn to the forked specimens. 

On a recent visit to Sanibel Island, off the 
west coast of Florida, I was shown the forked 
tail spine figured (in ventral view) alongside 
the normal tail spine. This was found by George 
Underhill, an experienced fisherman and guide, 
and was cut from the live animal caught in his 
net. This forked tail is 37 inches long. To 
the eye the prongs look unequal in length, but 
the difference is slight (1/25th of an inch). 

Looked at from below, the (animal’s) left-hand 
spine appears to continue the main stem of the 
tail, since the ventral ridge extends out on it 
and the right one seems divergent. It is not- 
able that there are no spinelets or prickles on 
this tail. Seen from above, the whole tail is 
twisted slightly to the left, with the left point 
below the level of the right one. The bifurca- 
tion is, however, practically symmetrical, the 
left fork measuring 18 millimeters and the right 
19 millimeters. 


NEW YORK ZOOLOGICAL 


SOCIETY ean 


On the left 1s the normal tail spine of a 
horseshoe crab, and on the right a 


forked spine from Sanibel Island, Fla. 


Horseshoe crabs abound by tens if not hun- 
dreds of thousands at Sanibel and in adjacent 
waters, and information was sought among the 
fishermen there as to the prevalence of forked 
George Underhill 
had never seen another example. Joe Williams 
thinks that he has seen five or six in thirty 
years fishing. Sam Woodring has seen three 
or four in some fifty years’ experience, but 
Mrs. Woodring declares that in the past few 
years she has found two forked tails, one sym- 


tails among these animals. 
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A normal horseshoe crab is pic- 

tured on the left and “the most 

unusual forked tail ever described” 

on the right, from a specimen 

found in 1911. Below is the 

forked tail illustrated in Pack- 
ard’s monograph. 
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metrical like the one described above, 
the other having the fork in the shape 
of an offset like that next to be figured 
and described. 

From all this, it must be concluded 
that while this deformity does occur in 
the horseshoe crabs at Sanibel (and 
elsewhere), its occurrence must be rare. 
However, it can be pretty confidently 
said that if any such specimens are 
found at Sanibel in the near future they 
will surely reach my hands. 

In searching the literature for accounts of 
forked tails of the horseshoe crabs, I have found 
but two. The oldest of these is an incidental 
paragraph in the monograph of A. S. Packard, 
Jr., on the development of the horseshoe crab 
(Memoirs Boston Society of Natural History, 
1872, vol. II, p. 201, fig. 36). Of it he writes 
that this specimen (six inches long) was col- 
lected on Fort Macon Beach, Beaufort, N. C., 
at a date not indicated. He never saw another 
and hence was “inclined to believe that this de- 
formity is very rare.” Incidentally I may re- 
mark that it was on this beach in 1902 that I 
saw my first horseshoe crab, but never then nor 
later one with a forked tail. 

Packard’s illustration is reproduced here. In 


it the tail is seen from below. The left 
prong seems to represent the main stem 
of the caudal spine bent to one side, the 
smaller fork being a decided offshoot. 
This tail also lacks the small prickles 
on the ventral surface. It was such an 
unsymmetrical fork as this that Mrs. 
Woodring found on one of her spe- 
cimens. 

And now I come to the most unusual 
forked tail ever seen and described on 
a horseshoe crab. Here the two forks 
arise from the basal part of the tail and diverge 
widely. The left fork seems more nearly in line 
with the axis of the body, but the right prong is 
the more massive. The left tail seemingly has a 
transverse joint, and the right tail two joints, 
just beyond the point of divergence. The speci- 
men has disappeared in the long years since it 
was described (1911) and it is impossible to 
check up on this matter. Compare it with the 
normal tail. If these are joints, they are even 
more unusual structures than the two tails. 

This specimen was figured and briefly re- 
ferred to by Prof. R. C. Osburn in the BuLietiIn 
in 1911 (No. 48, p. 808), as follows: ‘The 
specimen from which the photograph was taken 
was a full grown one received at the Aquarium 
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in July [1911] from an unknown donor in Port 
Jefferson, Long Island. It lived for several 
weeks and attracted much attention.” 
Then he adds that “A number of cases of par- 
tial division of the caudal spine of the Horse- 
shoe Crab (Limulus polyphemus) have been 
noted.” 

That such abnormalities of the straight tail of 
the horseshoe crab are more common than one 
would think, is also indicated in a note from 
Mr. C. M. Breder, Jr., Assistant Director of 
the New York Aquarium, who says: 

In the fourteen years that collections of Limuli 
[Xiphosuri] from New York Harbor have come 
under my observation, specimens with irregulari- 


ties of the caudal spike have not been uncommon. 
While I have made no notes or paid any particu- 
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Photographer Aboard the 


UST at midnight on July 30, 1935, the 
Schooner Effie M. Morrissey, under the 
command of Captain Bob Bartlett, was making 
her way along the edge of the great paleocrystic 
ice floes that extended as far as the eye could 
see up into Kane Basin, completely blocking any 
further progress to the north. We had reached 
a point where the Canadian and Greenland 
shores were equidistant from us and only a few 
miles away. The Canadian shore was covered 
with snow and glaciers, cold and unwelcome. 
The Greenland shore which we had followed on 
our way north looked warm and inviting, its 
towering hills covered with talus at the base of 
which there seemed to be a little vegetation. In 
between the hills the glaciers wended their way 
back to the great Greenland icecap, the largest 
iceberg factory in the world. We had reached 
our “farthest north” for the year, and for a few 
hours were lying quiet, drinking in the peace- 
fulness and sinister beauty of our surroundings. 
As we skirted the heavy ice, we came upon a 
herd of walrus on an ice pan. Walrus often 
come up on the ice and if the sun is very warm 
they get sunburned. When found in this con- 
dition they actually have to be driven into the 


NEW YORK ZOOLOGICAL SOCIETY 


173 


lar attention to these abnormalities, my memory 
has it that they may run two or three a year, or 
perhaps more. These have varied from very small 
subterminal branches to some that were bifur- 
cated for approximately one-half their length. 
Generally there was considerable asymmetry dis- 
played. 

These malformations must be due to hurts to 
the caudal spine, probably received at the be- 
ginning of or during the molting or growing 
season. ‘The spine appears at the second molt 
and gradually increases in length at each shed- 
ding of the skin. Yet, although the horseshoe 
crab sheds its skin like a crab, it is not a 
crab at all, but an aberrant member of the 
But that, as Mr. 


Kipling says, “is another story.” 


Arachnid or spider group! 


to the Zoological Park 


ANGEL 
Schooner Effie M. Morrissey 


water. Then you will hear them cry and snort 
with pain. On this occasion, however, while the 
sun was high, it lacked the heat of the noonday 
and at our approach the walrus slipped off the 
ice and into the water, disappearing among the 
loose pans. One little fellow, however, became 
separated from the rest and the Captain was 
persuaded to lower the whale boat and go after 
it, for I suggested that we would be able to get 
some pictures of it on the morrow and could 
ThenmletaltEco, 

So with thrilled hearts we lowered the whale 
boat and went after the baby walrus. For per- 
haps half an hour we followed it in and out 
among the ice pans, for we could see it as it 
swam under water. Every time it came to the 
surface we would try to grab it and finally 
managed to get a boat-hook around one of its 
flippers. With eager hands we grasped its fore 
and hind flippers and hauled it into the boat. 

The way the baby walrus wriggled and 
barked made us laugh so heartily that we almost 
lost him several times. We managed to get a 
spinning rope round his body, as one would 
harness a small dog, and on reaching the side 
of the Morrissey hoisted him, none too gently, 
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Photos by Jack Angel 


Pee-uk not only enjoyed being petted; he demanded it. He made plenty of noise 
if his human playmates deserted him. Below he is shown getting one of his frequent 
wash-downs with salt water in the stout cage where he could soak and splash. 
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to the deck. Once aboard the baby was given 
the freedom of the ship, but to our dismay he 
was able to get his plump little body over the 
gunwale and had to be hauled back time after 
time. He barked continuously and I almost 
went on my hands and knees to him in my 
anxiety to make him stop, for the Captain was 
none too pleased about the noise. Several days 
before we had built a large crate for narwhal 
skeletons which we were bringing back to the 
Field Museum of Natural History at Chicago. 
In exasperation we put the walrus in the crate 
and tied the skeletons to the rigging. 


To us on the Morrissey the baby walrus be- 
came known as “Pee-uk,” an anglicization of the 
Eskimo word for “good.” After association 
with the Eskimos for several weeks, everything, 
whether good, bad or indifferent, was termed 
““Pee-uk,” so why not the baby walrus? 

A few words from my diary of July 31 in- 
dicate how our troubles began with Pee-uk’s 
first day aboard the Morrissey: 

In between whiles Pee-uk takes all my attention 
as I try to get milk down his throat by every 
possible means, none of which are very successful. 

Naturally we tried feeding Pee-uk milk, for 
he indicated his willingness to suck one’s fingers, 
but he did not seem to like the milk and our 
methods of feeding him were not at all what he 
wanted. We had no nipples. We first tried 
rubber fingerstalls, but with little success. Then 
we tried the rubber tube from a hydrometer, 
which was both too hard and too small. Writing 
from my diary of August 1: 

Got some ice for Pee-uk but he does not seem to 
be doing very well. Sores have broken out all over 
him and he is terribly lousy. Built a framework 
round the narwhal crate out of oil barrel staves, 
to keep him in. He does not like the nipple. 

A few busy days followed and Pee-uk must 
have lived on his fat alone. We had little better 
success using the hydrometer bulb as a nipple. 
We did not take any pictures, as we hoped every 
day that he would begin to feed properly and 
then we could get some good ones. It was two 
weeks before that day came and then we were 
so fond of Pee-uk that we could not let him go. 
Writing from my diary entry of August 2: 
“busied myself with Pee-uk, picking lice from 
him at regular intervals with a pair of tweezers. 
These lice are horrible things and dig right 
into his hide as do the lice on a pig. He takes 
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very little milk but has lots of pep.” And again 
on August 3: “He refuses to eat absolutely. 
Have tried milk (klim and condensed), fish and 
brewis, cereal, etc., and have used hydrometer 
bulbs, rubber fingerstalls and various other con- 
traptions for nipples with little success.” 

On August 5 the end of our patience was 
reached and we decided to force Pee-uk to take 
nourishment. I noted in my diary of that day: 
““Pee-uk refused to eat at his meal hour today. 
Dressed in oilskins I got into the cage and 
wrestled with him, getting him over on his back 
and sitting on his fore-flippers. Len then 
jammed the bottle of milk down his throat. He 
had to take the milk or blow up. While most of 
the milk was spouted back in our faces we 
managed to give him about two pints.” Len 
Gushue, the chief engineer of the Morrissey, is 
the happy father of fourteen children and _ his 
knowledge of babies and their whims was natur- 
ally very complete. We could not, however, 
persuade Pee-uk to eat sensibly. We realized 
that he must have clams or some other sea food. 

But just what sort of sea food would be 
proper for a baby walrus? Len, the expert on 
milk for babies, was no help at all here and we 
were all perplexed about it. Just at this time, 
on August 8, our radio operator happened to be 
carrying on a casual conversation by short wave 
with an amateur station in Belgium and he 
mentioned that for a day or two we had been out 
of touch with a station in New Jersey through 
which we had arranged before starting out to 
transmit our messages. 


The Belgian operator was helpful. He said 
he had a regular communication schedule with 
another New Jersey station, W2GOX, operated 
by J. E. Preston of 105 Prospect avenue, North 
Arlington. He offered to tell Preston to tune in 
on our wavelength so we could restore our line 
of communication with the United States. 

A few hours later the Morrissey heard from 
Preston and then it occurred to us that here was 
a good chance to get some expert advice. We 
would have Preston telephone Dr. Blair at the 
Zoological Park and ask him what on earth we 
could do to restore Pee-uk’s appetite. 

So Captain Bartlett had our operator send 
the following message to Dr. Blair via Preston’s 
station : 


Have a baby walrus on board which I want to 
bring to you. The little devil won’t drink milk 
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Photo by Jack Angel 


Shredded codfish soaked in condensed 
milk turned out to be Pee-uk’s favorite 
food when he began to eat regularly. 


and we can’t get him to eat only by force. Can 
you suggest method of feeding. Best wishes. 


A few hours later station W2GOX flashed 
back this word from Dr. Blair: 


Feed walrus shredded codfish six times per day. 
Mash fish until semi-solid. Start with small quan- 
tity and if he does not vomit increase until he 
takes four or five pounds per day. 


That was swell, but we had no fresh codfish 
aboard and would not be able to get any until 
we reached the Labrador coast several weeks 
later. However, Captain Bartlett is very fond 
of shore-cure Newfoundland salt codfish and 
there was a small quantity aboard. By this time 
the Captain had become so fond of Pee-uk that 
he was quite willing to donate his entire per- 
sonal supply to the walrus. 

Later we got a supplementary message from 
Dr. Blair suggesting that we vary the codfish 
diet with soft-shell clams, but of course we had 
none of those either, and Pee-uk seemed to be 
making out all right on the Captain’s codfish. 

The salt fish were cut up and well watered, 
first in salt water and then in several changes of 
warm fresh water. It was then shredded and 
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pummelled and presented to Pee-uk. At first 
he was not at all interested but patience proved . 


the victor and finally a dainty morsel was in- 


serted between his toothless jaws. He sucked 
at it as children do macaroni. It seemed kind 
of dry, so condensed milk, right from the can, 
was poured over it. Pee-uk liked his new diet 
and we proceeded to follow Dr. Blair’s instruc- 
tions as closely as we could. Writing from my 
diary of August 9: 


Pee-uk likes the watered salt cod. Made a 
wooden platter for him but he prefers to eat 
from the hand. Really it is very amusing to 
watch him eat. He will come to the edge of the 
cage and stick his face out over the pailings. His 
eyes simply plead with one to give him something. 
Accordingly he is given a ribbon of fish, dipped 
in milk, and he will suck it in between his lips 
with great but reserved zeal. The look of abso- 
lute contentment on his face is lovely. While eat- 
ing from the platter on the floor of his cage, he 
will lie out on his belly and allow his flabby snout 
to settle in the dish of food. Then there will be a 
sucking sound like a rubber clapper valve in 
operation and he will draw a piece of fish endwise 
into his mouth. His look now is one of embar- 
rassment, for he seems ashamed to be seen in such 
an undignified position. He appears to be com- 
pletely relaxed. 

Shortly after Pee-uk came on board we dis- 
covered that he had lice or “cooties” with him. 
These annoyed him terribly on warm days or 
when he was wet. While picking these “cooties” 
from him with tweezers was very effective, it 
was not a very fast method, so we gave him a 
wash with Friar’s Balsam. This gave Pee-uk a 
beautiful golden-colored coat but did not do 
away with the “cooties.”’ Our bosun, a New- 
foundlander, suggested stewing a plug of 
tobacco in a quart of water and washing Pee-uk 
with it. Such a mixture is used in Newfound- 
land to rid cattle of lice. To the stewed tobacco 
mixture I added some Friar’s Balsam and gave 
Pee-uk a thorough washing. It did a grand job 
and when we landed him in New York he had 
very few, if any, “‘cooties.” 

At least several times every day, Pee-uk was 
given a good washdown with salt water, a 
procedure to which he looked forward with 
keen delight, except when he had a touch of 
sunburn. 

At Turnavik, on the Labrador coast, we 
jigged about 250 pounds of lovely fresh codfish 
for Pee-uk and ourselves. The fish for Pee-uk 
was skinned and the bones taken out, after 
which it was shredded and mixed with con- 
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densed milk. Pee-uk loved this dish and readily 
ate from a wooden platter. He ate from seven 
to ten pounds of fish per day and it took a lot 
of time to keep him going. 

At Brigus, Newfoundland, we stopped for 
three days, so Pee-uk was taken ashore and up 
to the lawn in front of Captain Bartlett’s home. 
Here in the shade of the towering elms with the 
air laden with the perfume from the syringa 
and the hawthorne, he was able to roam around 
as he wished. The grass was moist and cool, 
and Pee-uk enjoyed his surroundings so much 
that he did not want to go back to the Morrissey. 

Out from Brigus we ran into a real storm and 
Pee-uk behaved splendidly, which is more than 
one could say for the stomach of his keeper. 
Unfortunately, heavy seas washed away our 
supply of fresh fish and we had to fall back on 
the fish in the refrigerator which was for our 
own use. This too, soon went and then salt 
codfish again became Pee-uk’s diet until we 
reached New York. 

At Brigus we built a new crate for Pee-uk, 
in which he had lots of room to wander around. 
Several times every day we washed him with 
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water from a hose and the tight bottom in his 
new cage held enough water to almost cover 
him. He would always put his head beneath the 
surface when the hose was turned on him. 

Pee-uk is a lovely little animal and was a 
great favorite aboard the Morrissey. He loved 
to be petted as much as a child. Crossing the 
Arctic Circle coming south, continuous day- 
light gave way to periods of daylight and dark- 
ness. Darkness was a new experience for 
Pee-uk, and on dark nights he would become 
lonely and cry for someone to come and talk 
with him or to hold a leather boot or some rub- 
ber material in his cage so he could snuggle 
against it. He won our hearts, as I know he 
must win the hearts of all the children who see 
him. In Dr. Blair, into whose care we safely 
delivered him on September 4, at the Zoological 
Park, Pee-uk has a grand guardian. It was 
just twenty-five years ago this September that 
Captain Bartlett brought back “Flip,” a baby 
walrus that lived for five years at the Park. 
It is a rather interesting coincidence that both 
Pee-uk and Flip should weigh 140 pounds on 
their arrival in New York, and _ twenty-five 
years apart, almost to the day. 


Pee-uk’s predecessor, Flip, also loved to be petted and 
demanded much personal attention from his keeper. He 
was likely to cry when he didn’t get it. 
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A Remarkable Collection 


Aviculturists and others whose interest in the 
birds of paradise has led them to an examina- 
tion of popular and scientific writings about 
“the most beautiful birds in the world” will rec- 
ognize in the photographs that accompany Cura- 
tor Crandall’s article in this number of the But- 
LETIN a collection of photographs that is prob- 
ably unrivaled. 

In all likelihood many of the birds pictured 
here have never before been photographed, at 
least with such clarity and detail. As bird sub- 
jects go, the birds of paradise were not par- 
ticularly more difficult to photograph than many 
others, but few institutions approached the New 
York Zoological Park in the size of their collec- 
tions and opportunity to get a really large series 
of photographs was thus lacking. 

When Curator Crandall returned from New 
Guinea in 1929 with the birds that formed, and 
still form, the bulk of our collection, he and Mr. 
Osterndorff devoted considerable time to pho- 
tographing them and obtained some excellent 
pictures which were reproduced in the BULLETIN 
for November-December, 1929. Most of those 
pictures were taken while the birds were in a 
small cage with plate glass front and back and 
screened sides. 

During the past spring it was determined to 
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make a complete series of photographs of every 
bird of paradise in the Park and to that end one. 
of the large cages in the Bird House was re- 
modeled. ‘Transferring the birds to the small 
cage that was used in 1929 involved some danger 
of frightening and injuring them, as well as a 
period of waiting while they became accustomed 
to the closer quarters and “settled down.” Con- 
sequently it was decided to remove the coarse 
screen front of one of the large compartments 
already occupied by the birds of paradise and to 
replace it with plate glass. 

A blind was then built of solid timber and 
composition board, painted black, and set up in 
front of the glass with apertures through which 
the camera could be pointed and the photog- 
rapher could observe his subjects. After some 
experimentation, photoflash bulbs—one on each 
side of the blind—were found to be a satisfac- 
tory source of illumination. 

The work of photographing the species, one 
after another, required some six weeks during 
which the photographer spent half the day or 
more patiently waiting inside the blind. The 
result speaks for itself. 


Off With the Old 


Like most snakes, the king cobra sheds his 
skin from five to seven times a year. Unlike 
most others, however, he seldom makes thor- 
ough work of it and eventually requires human 
assistance—which he generally resents and re- 
sists to the very end of the operation. 

Other reptiles first loosen the skin about their 
heads and then literally crawl out of it, turning 
it wrongside out as they go, but the great In- 
dian serpent usually scrapes off his loosened 
skin in long strips although sometimes the en- 
tire tissue-thin integument is cast in one piece. 

Almost invariably the snake fails to remove 
the skin caps over his eyes and when two or 
more sheddings have occurred and the opaque 
covering still clings, an operation has to be per- 
formed. 

Such an occasion arose in mid-August. Twice 
within the past four months the cobra had shed 
completely except for the eye caps and unim- 
portant shreds of skin around the head. Both 
eyes were lustreless and for all practical pur- 
poses the snake was blind in his left eye and 
apparently able to make out only the vague 
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While Keeper Taggart held the king cobra’s head against the side of the little cage, 
Dr. Ditmars inserted the point of the forceps under the dried eye-cap and one gentle 
pull removed it painlessly and quickly. The operation required but a few seconds. 


outlines of moving objects with his right eye. 
As his blindness increased, so did his irritability 
and nervousness. 

His irritability assisted Keeper Taggart in 
confining him in a small portable cage through 
the coarse screen sides of which the eye opera- 
tion was to be performed. When the screen box 
was set in his big double cage in the Reptile 
House, the snake refused to enter it. By irritat- 
ing him with a stick and then rattling the stick 
inside the box, Taggart induced him to crawl 
inside to investigate. 

The operation itself was quickly performed— 
much more quickly than the preliminary of 
penning the snake in the small cage. With a 
flat stick the keeper pinned the serpent’s head 
against the screen and while the long green body 
writhed and threshed Dr. Ditmars slipped the 
point of the forceps under the tough gray scale 
covering the eye, gave a gentle pull, and the cap 
popped off. The process was repeated for the 
other eye and in half a minute the king cobra’s 
sight was perfectly and painlessly restored. 

There were double caps on each eye, indicat- 
ing that in his last two sheddings the snake 


had failed to remove that bit of his skin. The 
cap is not, of course, an eyelid. It is simply 
the thin and normally transparent outer layer 
of the cornea. 

Two years ago a similar operation produced 
seven caps—four on one eye and three on the 
other. At that time the snake was almost com- 
pletely blind, for while each single cap is clear, 
yellowish skin, three or four thicknesses stop all 
but the brightest light and, to the human eye, 
at least, are quite opaque. 

In a state of nature the king cobra probably 
seldom has any difficulty shedding the caps over 
his eyes. Humidity, temperature, rough sur- 
faces and all the other conditions that aid a 
snake in shedding are available to the serpent, 
whereas the conditions in a cage are necessarily 
only approximations of those in his natural 
habitat. 

The African and the Indian cobras find cage 
conditions favorable and seldom have any difh- 
culty in shedding. Sometimes their eye-caps re- 
main attached for a few days after the rest of 
the skin has been shed, but almost invariably 
they pop off by themselves. The fact that the 
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king cobra’s eyes are relatively larger than 
those of the other cobras perhaps has some- 
thing to do with his difficulties. 

All the snakes in the Reptile House with the 
exception of those that have water tanks in 
their cages require a certain amount of personal 
attention when shedding time approaches. A 
good soaking enables the snake to shed easily, 
and at the proper time the keepers remove the 
snakes from their cages and drop them into a 
deep can with a few inches of water and a 
jagged rock at the bottom. Usually two days 
of soaking and scraping on the rock are sufhi- 
cient and the snake is ready to go back on ex- 
hibition. 

The signs of approaching shedding are un- 
mistakable. The skin may appear dry and 
faded. The eyes become cloudy and _ bluish- 
gray. In a day or two the eyes begin to clear 
and return almost to their normal brilliancy. 
That is the sign that the snake is ready to shed, 
and he goes to the soaking tank. 

Some reptiles require considerably longer 
than others to complete the process. The regal 
pythons are leisurely about it and may soak 
for two or even three weeks before crawling out 
of their tank and starting to rub the loosened 
skin away from their heads. 

The big serpents generally attend to their 
own shedding, but some of the smaller ones 
require help even after a thorough soaking. If 
they are harmless it is a simple matter to take 
them up and gently work the soft skin back 
along the body. Forceps and restraining cages 
come into use when a poisonous snake gets into 
difficulties. 

Unless they are frightened or angry, most 
snakes help their human assistant by “relaxing” 
and shoving against his hands. But if they want 
to obstruct assistance, they can do it effectively 
by contracting their bodies and seemingly hold- 
ing their scales tight. | 

None of the shed skins retain any hint of the 
color that was in them when they were part of 
the snake, although some keep a faint silvery 
impression of the pattern. The Gaboon viper’s 
natural colors are bold and striking and even 
his cast skin is handsome enough to be used as 
a decoration, although none of the actual color 
remains. The pattern may still be seen in a 
faint silver sheen against a sepia background. 
The puff adder, also, keeps a suggestion of 
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pattern, and as a rule the heavier-bodied snakes 
are more likely to leave the stamp of their pat- 
terns: on their cast skins than the slender- 
bodied reptiles. The diamond-back rattler’s 
skin bears a mere tracery of its strong pattern. 

Fragments or entire cast skins are often sent 
to the Reptile House for identification and the 
remnants of pattern are sometimes useful, if 
the locality in which the skin was found is 
stated. It is possible, of course, to identify 
almost any snake by its cast skin by means of a 
scale count, if the skin is perfect. 

One difficult point, however, is the determina- 
tion of the length of the living snake by the 
length of his cast skin. The skin stretches con- 
siderably in the process of shedding, and then 
shrinks when it dries. The skin of a 22-foot 
python may be 26 to 28 feet long when freshly 
cast. Even when it dries, it is likely to be a 
foot or two longer than the python. 

Commercially the cast skins of snakes are 
worthless and they are not, as many persons 
apparently believe, used as “snake leather” in 
covering handbags, belts and shoes. The skin 
is too thin and fragile and the absence of color 
and design makes it useless. 


Contraband 


Curator Crandall’s statement in his article on 
the birds of paradise that virtually all species 
are now rigidly protected from plume hunters 
recalls an event of almost twenty years ago. 

In the summer of 1913 Dr. William T. Horn- 
aday through the Permanent Wild Life Protec- 
tion Fund urged the Royal Zoological Society 
of Holland to press for complete protection of 
the birds of paradise that were being shot for 
the plumage trade. By 1915 all but three species 
were protected throughout the whole of the 
Dutch East Indies, but smuggling still con- 
tinued. 

The importation of bird of paradise plumage 
into the United States was forbidden by the 
plumage section of the tariff law, but feathers 
entered illicitly. Handlers of that kind of con- 
traband got a severe jolt on January 29, 1916, 
when a trunk containing 527 birds of paradise 
was seized by customs officials at Laredo, Texas, 
as it was being smuggled into the United States. 

A report on the circumstances was made to 
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Dr. Hornaday by Special 
Deputy Collector Edward 
Cotulla. He wrote: 


On January 3, 1916, this 
office received an entry for 
Immediate Transportation, in 
bond, without appraisement, 
No. 16899 from New York to 
Laredo, Texas, covering four 
cases of feathers (light 
plumes) marked A. K. Nos. 
12-15, valued at £1,856 17s 
10d, and consigned to A. Kall- 
man, Mexico City, Mexico. 

On January 14, 1916, Ware- 
house and Immediate Export 
entry was filed for the four 
packages of feathers, con- 
signed to A. Kallman, Mexico 
City, Mexico, the same being 
exported via International 
Foot Bridge on January 22, 
1916. 

Prior to the exportation of 
the feathers, Mounted In- 
spector of Customs, Robert 
Rumsey, Jr., (to whom credit 
must be given for making the 
seizure), stated to the under- 
signed that he had informa- 
tion that four trunks of 
aigrettes were to be smug- 
gled in from Mexico. I stated 
to Rumsey that in my opinion 
that was too many feathers 
of that class to come out of 
Mexico at one time, but that 
we had on file an Immediate 
Transportation entry from New York for four 
cases of “light plumes” and that probably these 
would be sent to Mexico and then smuggled back 
into the United States. 

Rumsey was instructed to get busy and find out 
if possible through his informant if the feathers 
in bond from New York were to be taken to Mex- 
ico, and then brought back; which Rumsey found 
was really the intention of the owner. 

As above stated, the four cases of feathers 
were exported, and entered at the Mexican Cus- 
tom House of New Laredo, Mexico, duties being 
paid thereon. 

After being released by the Mexican authori- 
ties, the four cases of feathers were packed into 
a trunk which had been taken from Laredo, 
Texas, for that purpose. On the night of Jan- 
uary 28, 1916, the trunk containing the supposed 
light plumes was smuggled across the river from 
Mexico, and placed in a house. 

Mounted Inspectors Robert Rumsey, Jr., and 
John C. Chamberlain kept the house under con- 
stant surveillance until about 7:00 P. M., Jan- 
uary 29, when Mr. Abraham Kallman went to 
the house after the trunk. 

Rumsey was instructed by this office to let the 
party coming after the trunk get actual posses- 
sion of it before any arrest was made. Mr. Kall- 
man was allowed by the said Mounted Inspector 
to go to the International & Great Northern De- 
pot, which was about two miles distant from the 
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Victims of fashion—527 skins of birds of paradise seized 
by the Customs authorities in 1916 when a feather dealer 
tried to smuggle them into the United States from Meaico. 


place of concealment, and he was in the act of 
getting this trunk checked to leave on the 8:00 
P. M. train for San Antonio, and thence to St. 
Louis and other points, when he was placed un- 
der arrest. 


Mr. Kallman was brought to the Customs 
House that night, where he acknowledged that 
the trunk contained the birds of paradise that 
were taken across to Mexico a few days prior. 
Letters, and a statement, under date of December 
15, 1915, were found in Mr. Kallman’s possession, 
showing that he bought the birds of paradise 
from Benjamin, Williams & Company, of London, 
England, but they were originally shipped from 
British India. His correspondence showed pre- 
vious dealings in feathers with the same firm. 

At final trial before the U. S. District Court, 
Mr. Kallman pleaded guilty. and was sentenced 
to serve six months in Webb County jail at 
Laredo, Texas, and pay a fine of $2,500.00. He 
served his time, and paid the fine through the 
American Surety Company of New York. The 
birds of paradise were forfeited to the United 
States, and ordered sold by the judge. The U. S. 
Attorney filed an appeal, which was heard at 
New Orleans, La., the judge ordering the birds 
turned over to the Treasury Department for dis- 
position. 


That seizure of bird of paradise plumes, com- 
mercially valued according to the owner’s dec- 
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laration of “light plumes”’ at more than $9,000 
and by later statements at about $52,000, was 
the most important seizure of illegal plumage 
made up to that time under the law prohibiting 
such importations. The seizure left the Treas- 
ury Department in possession of a problem, 
however, as to what to do with the plumes. Pro- 
tests poured in from all over the country when 
they were first ordered destroyed. 

Eventually it was decided by the authorities 
to turn the entire shipment over to the New 
York Zoological Society through which some of 
the finer skins could be distributed to museums 
for mounting. This was done, and the remainder 
of the tragic cargo is still in the possession of 
the Society, preserved in the trunk that crossed 
the Mexican border on that January night a 
score of years ago. 


An Almost New Studio 
The photographic department of the Park has 


been in nominal possession of an animal por- 
traiture studio for almost a quarter of a cen- 
tury—since 1911, in fact. Actually the com- 
modious room set aside for indoor photographic 
work at the south end of the winter pelican 
house in the Service Yard has been of compara- 
tively little practical use in all those years 
because of varying light and heat factors. 

On the theory that natural daylight is the 
ideal condition for fine photographs, the studio 
was built with a glass roof and a glass south 
wall. The result was so much natural daylight 
that, when the summer sun was beating down on 
it, the studio was virtually uninhabitable by 
either photographer or animal subject. Snow 
and gray days in winter created another prob- 
lem that was almost insurmountable. 

During the past summer the glass roof was 
removed and replaced with a double roof of wood 
and composition board, with an air space for 
resistance to solar heat, and a louver was set 
in the roof for ventilation. The south wall was 
replaced with brick and mortar. 

The studio was thus made practically light- 
tight except for two small windows on the east 
side and a powerful battery of electric lights 
was installed to do the work of daylight. At 
present, from an overhead trough light, two 
bunch lights and a spotlight, 9,500 watts of in- 
candescent lights can be concentrated on the 
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big table where the animal sitters are posed. 

Mr. Osterndorff is still experimenting with 
the illumination to determine its full photo- 
graphic possibilities, but it appears to be more 
than adequate for many subjects and it is hoped 
that it will be the means of adding many new 
negatives to a collection that is now approach- 
ing the 15,000 mark. 


Baby Sea Lion 


Entirely unheralded, and greatly to the sur- 
prise of most members of the Zoological Park | 
staff, a baby sea lion was born in the Baird 
Court Pool on June 1. The several other young 
sea lions previously born in the Park failed 
to survive for any length of time and we have 
at hand no records of any young captive-born 
sea lions living to maturity. So this event was 
especially interesting. 

All efforts were made to assure the well-be- 
ing of the new arrival. The pool was partly 
drained to furnish shallow water at one end 
and this section was fenced off as a private 
area. A special basking ground was constructed 
so that daily sun baths would be available to 
both mother and offspring. The mother intelli- 
gently accepted these changes and took excellent 
care of her baby, jealously guarding him against 
all attentions from other residents of the pool. 
Occasionally a too-inquisitive sea lion managed 
to enter the private quarters but was imme- 
diately driven over the fence, just ahead of the 
mother’s sharp teeth. The intruder’s frantic 
haste to escape was always enjoyed by the 
crowd of visitors lining the pool enclosure. 


From the very first, the young sea lion gave 
the impression of possessing a bountiful share 
of health and vigor. Usually hungry, his zest- 
ful, smacking lips could be heard all around the 
pool. His growth and general physical develop- 
ment were marvelously rapid. Within a month 
he had forsaken the basking ground for the 
large island in the west end of the pool and 
began making short excursions ‘round about on 
his own initiative. His dexterity in the water 
and general ability to take care of himself soon 
became so apparent that the fence was removed 
in order to give him the full range of the entire 
pool. 

At this writing he weighs perhaps three times 
as much as when born and seems to be as com- 
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pletely at home in the water as any of the adult 
sea lions. But he is not yet weaned. Fresh 
fish have no attraction for him and we are look- 
ing forward to the time when his liquid diet 
will be forsaken in favor of our daily offering 
of butterfish. Not until then will he seem to 
be really grown up. Gea Th 


The Fleetest Animal 


Up to a quarter of a mile or maybe even half 
a mile, a cheetah is the fastest animal on earth. 
Nobody seems to have held a stopwatch on one 
as it bounded over the plains of Africa to over- 
take an antelope, itself a creature that has be- 
come a simile for extreme speed, but it is gen- 
erally agreed that on short spurts it holds the 
animal track record. 

More than half a mile, and the hunting- 
leopard wearies. “Their bolt is soon shot, and 
on the open plain they can readily be galloped 
down with a horse,’ Theodore Roosevelt noted 
in “African Game Trails.” ¢ 

It needs to be fast, for its common prey— 
gazelles, steinboks, oribis—can outrun most 
other predators. Roosevelt observed that chee- 
tahs sometimes bring down half-grown harte- 
beests and young kudus and waterbucks. Since 
the animal has non-retractile claws, like a dog, 
it has to depend largely on its teeth and its 
leaping attack for bringing down food. 

The scientific name of the cheetah is Acinonyx 
jubatus and there is only one living species. 
Mature males are slightly larger than the 
females, but there are no color differences be- 
tween the sexes. The animal ranges rather 
widely, from the Cape of Good Hope north 
through eastern Africa and the Nile Valley to 
Arabia, Persia and India. 

A magnificent pair of cheetahs came to the 
Park on August 9 and are now on exhibition in 
the Lion House. The male is probably about 
full-grown but the female is still immature. 
When they arrived the female required regula- 
tion of her diet and was kept in the Hospital 
for a few days, while the male was put on ex- 
hibition immediately. A proper diet was soon 
determined and the female joined her mate in 
the Lion House. They were wary of each other 
for a few minutes and stood on opposite sides 
of the cage uttering their shrill, whistling note. 
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Then the male stalked over, cuffed his mate a 
few times, and went to sleep without more ado. 

The London Zoological Gardens was probably 
the first institution of its kind to exhibit a chee- 
tah. Its records show that a specimen was pur- 
chased for its collection on May 11, 1829. 

Being more amenable to human control than 
most cats, despite an individual variation in 
temperament, the cheetah has long been trained 
in India as a hunter. At least one attempt has 
been made to adapt the animal to hunting condi- 
tions in this country. Guests at the dinner of 
the American Game Conference last winter were 
amused by a motion picture of a cheetah em- 
ployed as a duck retriever. Breeders of bird 
dogs do not need to fear the competition of the 
hunting-leopard, however. The cheetah was 
willing enough to fetch game that fell on dry 
land, even though it was reluctant to give up 
the birds, but cat-like it drew the line at wetting 
its paws to recover from the water. 


New Snake Book 


Ever since it was first published in 1929 as a 
complete number of the Butietin, Dr. Ditmars’ 
comprehensive yet compact guide to the snakes 
of the northeastern States has been in constant 
demand. Two large editions have been ex- 
hausted and orders continue to flow into the 
Reptile House—a sure indication that the book- 


let meets a very real need for a handy, ac- 


curate, well-illustrated manual of the twenty- 
one species of poisonous and non-poisonous 
reptiles in the area roughly embracing New 
England, New York, New Jersey and eastern 
Pennsylvania. 

There is, as a matter of fact, no comparable 
publication on the snakes of the northeastern 
States and because it is obviously wanted by 
campers, picnickers, and all who wander afield, 
the guide has been revised, somewhat enlarged 
and reissued under the title of “Serpents of the 
Northeastern States.”’ 

In its new form the guide will be found even 
more useful than in the past. Its sixty pages 
contain forty-one illustrations, two of them 
showing the timber rattlesnake and the copper- 
head in accurate color. Every species of ser- 
pent found in the area under discussion is pic* 
tured. There is a non-technical key for the 
immediate identification of snakes, a description 
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of the feeding and breeding habits and range 
of each species, a chapter on the treatment of 
snake-bite and a bibliography of publications 
about snakes. ! 

“Serpents of the Northeastern States” is on 
sale in the Park and by mail at 50 cents a 
copy, postage included. A companion publica- 
tion, a number of the BuLLEeTIN, on “Poisonous 
Serpents of the New World,’ also by Dr. Dit- 
mars and fully illustrated, may be obtained for 
35 cents. 


The Reptiles of China 


THE REPTILES OF CHINA. By Clifford H. Pope. 
Natural History of Central Asia, Volume X, 1935. 604 
pages with 78 illustrations in the text, including a map and 
27 plates. Published by the American Museum of Natural 
History. $10. 

Summarization of the broad scientific achieve- 
ments of the American Museum of Natural His- 
tory’s Asiatic expeditions is steadily appearing 
The latest con- 
tains the fruits of intensive study of the reptiles 
of China—the turtles, crocodilians, snakes and 
lizards. It is a collective arrangement and de- 
scription of all the known species occurring 
in that far-flung country. 

The value of this up-to-date and extensive 
presentation can be imagined even without ex- 
amination of the work. The brilliant young 
herpetologist of the expeditions under Dr. An- 
drews’ leadership has completed a great task 
and a notable one. The Museum may well take 
pride in adding this volume to its Asiatic series. 

The author arrived in China in June of 
1921 to join the field staff already assembled 
for the third expedition. He was provided with 
extensive collecting equipment and in July he 
started for the Tungling region where he took 
up the study of Chinese. Some of his early 
reconnoiters were in isolated patches of forest 
in areas generally denuded by lumbermen. Rep- 
tiles were found to be fairly numerous where 
the forests remained. It was early in his col- 
lecting work that he found that a study of rural 
Chinese psychology was as necessary as a 
knowledge of the language. 

“In approaching a farmer for information,” 
he says, “one should not make abrupt, specific 
inquiries, because the oriental farmer, for all 
' his rugged appearance, is in some ways a pol- 
ished gentleman whose mind must be tactfully 
directed toward the desired subject.” 


in a series of imposing volumes. 
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In examining the book I naturally turned to 
the portion dealing with the snakes. That part, 
alone, covers 355 pages and includes many fig- 
ures to show scalation and pattern. Synonomy 
has been very satisfactorily presented, with — 
clarification in a number of instances. The 
treatment of the respective species and sub- 
species includes, under subheadings, detailed de- 
scription, distribution, habits and general re- 
marks. The latter grouping incorporates much 
material from field notes as to situations in 
which various species live, and examinations of 
stomach contents. Other notes, some gathered 
from other observers, bring to the reader’s at- 
tention points easily overlooked in the mass of 
general literature, much of it from foreign 
sources. 

It is interesting to note that the king cobra 
is markedly diurnal, that it deposits from 21 
to 33 eggs, that the female utilizes a sort of 
nest by laying the eggs on a pile of leaves or 
vegetable rubbish where she remains on guard 
during incubation, while the male may also stay 
near the eggs. There are field notes regarding 
the wide distribution of a black subspecies of 
the Indian cobra in China. It is of interest 
to read that the sea snake, Microcephalus 
gracilis, feeds on eels. This is one of the 
strangest of the sea snakes, having a powerful, 
bulky body and an incongruously small head 
approximately one-tenth the vertical diameter 
of the body. The species is figured among the 
plates. 

Treatment of the genera Agkistrodon and 
Trimeresurus brings much to light. These snakes 
have long warranted detailed study, both genera, 
strangely enough, having a few allies in the 
New World. 

Pope’s work will take its place beside the 
volumes of Boulenger in my library. Herpe- 
tologists have long wondered who would some 
day attempt the monumental task of revising 
the catalogue of the world’s reptiles, and “The 
Reptiles of China” constitutes a considerable 
chapter along these very lines. Its voluminous 
and modernized nomenclature, including many 
of the Indo-Malayan forms, with ranges ex- 
tending easterly and northerly, will be consid- 
ered of great value to herpetologists other than 
those specifically interested in the fauna of 
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Somewhere along the rough Ber- 
muda coastline, among ledges such 
as these, the remnant of the once 
mighty flocks of cahows still com- 
; bats utter extinction. 
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Rediscovery of the Bermuda Cahow 
An “Extinct” Bird Is Still Breeding Somewhere Along the Rocky Coast 


WiuuiAm BEEBE 


HE resurrection of a living creature, which 
is supposed to be extinct, is of far greater 
dramatic interest and actual scientific value than 
the mere naming of a new species. The 1935 
Bermuda expedition of the Zoological Society 
was fortunate enough to make such a discovery. 
Somewhere, on some outlying islet of Ber- 
muda or in the crevices of an unclimbable cliff, 
there still exists a pitiful remnant of a species 
of sea-bird, the last surviving group of its kind 
in the world. They are petrels or shearwaters 
and almost from the first settlement of man in 
these islands have been called cahows, which is 
a very feeble onomatopoeic attempt, the voice 
of these birds possessing a wild, haunting qual- 
ity quite impossible to express in human syl- 
lables. 
In 1603 the galleon of the Spanish Captain 
Diego Ramirez was driven by a terrible storm 
into a Bermuda harbor. Ramirez writes: 


The headlands are undermined at water level 
with the haunts of nocturnal birds, which remain 
in their caves by day, but come out at night to 
feed on fish, especially on squid of which there 
are great numbers. These birds sally forth at 
nightfall with such an outcry, and varying 
clamor, that one cannot help being afraid, until 
one realizes the reason. 

The first night that I anchored in the bay, I 
sent a small boat to an inlet to look for water, 
but none was found. At dusk, such a shrieking 
and din filled the air that fear seized us. Only 
one variety of bird makes this noise, but the 
concerted yell is terrible, and standing out from 
it were individual voices shouting diselo! diselo! 


The photographs illustrating the rediscovery of the cahow 
and the résumé of the work of the Department of Tropical 
Research were taken by John Tee-Van. 


One seaman said to me: 
“What is this devil trying to tell me? Out with 
it! lLet’s hear what it is!” I replied: “A la! 
These are the devils reported to be about Ber- 
muda. The sign of the cross at them! We are 
Christians!” While we were in this confusion, 
the men of the small boat rushed up, exclaiming 
in their alarm, “What devils are these? The 
boat’s rudder is broken.” I ordered another to be 
made immediately, because in the morning the 
coast had to be searched for water. One Ven- 
turilla, a negro, was sent on shore with lantern 
and axe to cut a piece of cedar. The moment he 
landed and entered the bush, he set up such a 
yell, that I shouted: “The devil’s carrying off the 
negro! Everybody ashore!” The men jumped 
into a boat and rushed to the spot, where the 
negro was brandishing his lantern and his fists 
against the birds, and mingling his yells with 
theirs. The birds, meanwhile, attracted by the 
light, dashed against him, so that he could not 
keep clear of them even with a club. Neither 
could the men of the relief party. More than 
500 birds were brought off to the ship that night, 
and, having gone through hot water and been 
plucked, proved to be very fat and fine. There- 
after a capture was made every evening. The 
birds were so plentiful that 4000 could be taken 
in a single bag. The men relished them enough 
to eat them all the time, and when we left we 
brought away more than 1000 well dried and 
salted for the voyage. 


(tell ’em, tell ’em). 


This is the first extant mention of the cahows. 
After the landfall of Sir George Somers, we 
have several additional accounts of their vast 
numbers and the methods of capture. William 
Strachey, Secretary-Elect for Virginia, tells us 
im [6 1O: 


Our men found a prettie way to take them 
which was by hollowing and laughing, with the 
noyse thereof, the birds would come flocking and 
settle upon the very arms of him that so cryed: 
by which our men would weigh them and which 


[ 187 ] 


L 


a lalate 3 i 


Yon) ~S A Sp RS © ® J S I ] 
A) , a »~ o > ° 
: ee ee 
S SS ee eee | Sess 
S roo = ee Age Spor ans . 
© oes aa) yee So 8 
8 SE STES SOs S S52 Ss 
i SS 4S Se Ses 
5 mn 2 + aoe SS cs | So 8 
aS oss 3. § Ss 2S ors 
5 E23 SS QSTS so & 
eS © S Oe aw OTS 8 2 Ore 
a oes 1s 8s Soe 
~eses $8 FD sae 
~ Ow a 
See ee oo a 
Ssiosel SSM Row ¢ 


Z 
_— 
a 
ie} 
4 
= 
=) 
~Q 
SS! Be SY 
= S 
S.S say 
Son ss 4 
BS S29 Ss 
~ BD 
See SR & 
SSeS © 2.8 
Le Leh Y bora 
ee aa 
mS Ges SS 
© 3 '5 YL 6 IS 
Sa Sts" s 
S eo s.5 5 & 
q a gS 
ree SS aS NS 
-S3 5 03 
co aS ss 


lk 


Vol. xxavii, No. 6 


weighest heaviest they tooke, twentie dozen in 
two hours. In January wee had great store of 
their egges, which are white and as great as 
any hennes. They breed in those islands which 
are high and there in the ground have their bur- 
rowes. These birds will bite cruelly with their 
crooked bills. , 

Shakespeare in the same year, 1610, read 
Strachey’s account and we find in “The Temp- 
est’ several suggestive lines, such as “I’le get 
thee young Scamels (i.e., sea mews) from the 
Rockers 

Lewis Hughes, a preacher, wrote to London 
in 1614 that “The Cahouye continued til the 
beginning of June in great abundance,” but two 
years later Governor Daniel Tucker passed a 
“ “Proclamation against the spoile of Cahowes,’ 
but it came too late, for they were most de- 
stroyed before.” 

This appears to be the last mention of the 
cahow, after which they seemed to have suffered 
that obliteration which is so often a result of 
man’s increasing dominance of the earth. 

Two hundred and ninety years later, on Feb- 
ruary 20, 1906, Louis L. Mowbray, Director of 
the Bermuda Aquarium, found a bird in a rock 
crevice, about twenty feet above high water, on 
the southeast side of Castle Island. This was a 
shearwater, sufficiently distinct to deserve a new 
name. It was described by Nichols and Mow- 
bray’, and today stands as Pterodroma cahow. 
It had the general shearwater pattern of dark 
brown above, forehead and all the underparts 
white. Its specific peculiarities were a relatively 
small white spot above the tail formed by the 
basal halves: of the tail-coverts and the absence 
of a distinct, lighter nape and hindneck between 
the darker crown and back. Its length was 1434 
inches, and it had a wing spread of 35 inches’. 

Next in the history of the cahow came a false 
alarm on my part. Late in nights of spring on 
Nonsuch Island strange voices would come in 
from the sea, not to my ears “harsh howlings”’ 
but a harmonious, sweet Wheeo-o! Wheeo-o! I 
found® that these were Audubon’s shearwaters, 
nesting in the crevices of the rock and coming 
out to feed at night. 

The discovery that this shearwater still bred 
in Bermuda was interesting enough in itself and 
the fact that the Bermuda fishermen still knew 


1 First named Aestrelata cahow. The Auk, Vol. 338, p. 194. 


2 The various measurements in millimetres were as follows: 
length 375, wing 260, spread 889, bill 29, tarsus 40. 


3 Nonsuch: Land of Water, Chapter IX. 
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them as cahows led me to think that this species 
might prove to be the old cahow which had 
existed in such great numbers, centuries ago, in 
this very locality. But proof to the contrary 
was furnished by the abundant remains of semi- 
fossil bones found in the limestone caves and in 
the strata exposed in deep road cuts made from 
time to time. These remains are unquestionably 
those of the historical bird and when they were 
measured and compared with my Audubon’s 
shearwater, their larger size confirmed their 
identity with the single recent bird taken on 
Castle Island. These fossil bones have been 
found many feet below the surface, buried in 
a layer of aeolian limestone which was deposited 
beneath the second fossil soil, some twenty-five 
thousand years before Sir George Somers was 
ever wrecked on the “‘still-vex’d Bermoothes.” 

Aware of my interest in all unusual living 
creatures in these islands, Mr. O’Connor, the 
light-house keeper on St. Davids, sends me any 
strange birds which are killed against the glass 
on nights of storm. On June 8 of the present 
year a parcel was delivered by a boy on a bi- 
cycle at New Nonsuch, and proved to contain a 
dead petrel. My ornithological library in Ber- 
muda is very limited, in comparison with the 
extensive one devoted to fish, and I was unable 
satisfactorily to identify the bird. So I sent it 
to Dr. Murphy of the American Museum and 
excited word came back that it was the second 
known specimen of the real cahow or Bermuda 
shearwater, Pterodroma cahow Nichols and 
Mowbray. 

Judging by the well-ossified skull, I thought 
that this young bird must have been a month 
or more on the wing, but Dr. Murphy assures 
me that it was probably only a few days out of 
the burrow or nesting crevice. 

When shearwaters are about two months old, 
Dr. Murphy tells me, they are abandoned by 
their parents. At this time the down on their 
bodies has almost disappeared, and these spa- 
tial orphans starve in their burrows for about 
twelve days, subsisting on the excess fat of their 
bodies. During this time they scramble forth 
at night, and creep or hop about their rocks, 
returning about 2 A.M. 

At the end of this period of fasting they 
plunge off the cliff into the water, or if there 
is a strong wind, launch out into the air. Then 
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(Left) Fossil bones of the cahow that once existed in vast numbers in Bermuda. (Right) 
The three upper bones are semi-fossil remains of the cahow, buried in the limestone 
for centuries. The lower skeleton is that of the rediscovered cahow. 


weeks are spent, swimming for the most part, 
collected in dense flocks before they begin their 
all but aerial life. My bird must have been 
fairly strong on the wing to reach the height 
of the light-house glass, yet too young to swerve 
from its path. 

When I realized the great scientific worth of 
the specimen my mind went back to the skeleton. 
Mr. Tee-Van had skinned the bird for me, and 
had no recollection of what he had done with 
the body. As I thought at that time it was 
some well-known species, I had felt no concern 
about saving the trunk bones. About a month 
after this we were getting a wicker fish trap 
ready for use when I noticed a small cluster of 
well-cleaned bones inside. My artist, Mr. Swan- 
son, saw them at the same moment, and ex- 
claimed that they must be those of the cahow, 
as he recalled, a month before, throwing the 
fresh body of the petrel into the trap with other 
bait and then dropping the whole overboard. 


Examination showed the entire trunk, vertebrae, 
furcula and breast-bone to be intact and beau- 
tifully cleaned by fish and water. So the only 
known recent skeleton of this species was re- 
trieved. | 

Fortunately the bird preservation laws of Ber- 
muda are thorough and strict; the natives have 
no incitement or desire to break them; the breed- 
ing places of shearwaters are usually all but 
inaccessible; the birds themselves are nocturnal 
and are never seen near the island or heard in 
daylight. All this happy combination of factors 
makes for the safety of the remnant of these 
birds, and there is an excellent chance of the 
cahow’s persisting for many years to come. 

With such an interesting history behind it, 
the cahow, which is found nowhere else in the 
world, should almost have a place on Bermuda’s 
coat of arms, such as, Quarter: Ultra-marine, 
cahow argent rampant. Motto: Habitator senec- 
tus resurrectus. 
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Résumé of the 1935 Expedition 
of the Department of 
Tropical Research 


The Department of Tropical Research came 
of age in 1935 and sent out its twenty-first 
general expedition, the eighth to Bermuda. Four 
and a half months were spent in oceanographic 
work, with a personnel of six, the regular staff 
of the Department—Dr. Beebe, Mr. Tee-Van, 
Miss Hollister and Miss Crane—together with 
George Swanson, artist, and Vincent Palmer, 
field assistant. While our actual work was done 
at the Zoological Society’s laboratory at New 
Nonsuch, yet as before, we were permitted by 
the courtesy of Dr. Conklin and Dr. Wheeler to 
make the Biological Station our living quarters, 
so our ultimate scientific results should be ac- 
credited to both institutions. 

Funds for the expedition were generously 
provided by Mr. and Mrs. Frederick Ecker, 
Clark Williams, Childs Frick, William T. De- 
wart, Herbert Satterlee and Colonel Edwin M. 
Chance. We had our usual number of inter- 
ested visitors this year, among whom were Ker- 
mit Roosevelt, Mr. and Mrs. Vincent Astor, 
Dr. W. Reid Blair, Governor and Mrs. Lehman, 
Mr. and Mrs. George Vanderbilt, Mr. and Mrs. 
Childs Frick, Admiral and Lady Best, Mr. and 
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The first oceanographic 
work of the Department 
of Tropical Research was 
performed aboard the 
Arcturus, of 2,475 tons. 


(Below) Trawling at 
great depths was easy 
with the powerful booms 
and winches of the ship. 


Mrs. E. T. Weir, Dr. and Mrs. Roy Chapman 
Andrews, Dr. Harlow Brooks, Dr. and Mrs. 
Harold Hays, Prince Obolenski, Dr. Lewellys 
Barker, Col. and Mrs. Edwin Chance and Mr. 
and Mrs. Henry Breckenridge. 
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The Gladisfen was small- 
er, but it permitted trawl- 
ing at a depth of 1,200 
fathoms. | 


(Below) The Skink 
hardly compared with 
the Arcturus and Glad- 
isfen in size, but it 
served for trawling at 
300 fathoms. 


4, 
i ] 
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It was not possible to charter our old tug 
Gladisfen for deep trawling, yet we much de- 
sired young, luminous deep-sea fish to complete 
life histories and for comparison with shore fish. 

It will be remembered that our first oceano- 
graphic work was undertaken on the Arcturus, 
a vessel of 2,475 tons and 282 feet in length. 
During the last few years in Bermuda the Glad- 
isfen has answered every purpose, enabling us 
to trawl to a depth of 1,200 fathoms, although 
she is a tug of only 110 tons burden and meas- 
ures 98 feet over all. 

Our tiny Skink, which has done such excellent 
duty for five years, is a launch of a scant 8 tons, 
with a total length of 26 feet. Nevertheless, 
driven by necessity, we rigged on its aft deck 
a hand-winch with a half-mile of fine wire and 
a metre wheel, and with this almost absurdly 
diminutive outfit we actually drew half-metre 
nets a full 300 fathoms down. This third of a 
mile is well within the range of luminous deep- 
sea fish and other organisms. 

There is probably no more difficult field in 
the world for collecting than the depths of the 
ocean. If a squall had arisen when we were far 
out from land we would have had to cut our 
wire and lose everything to keep from founder- 
ing. If the deep currents had increased in force 
or shifted their direction we would not have 
been able to pull in our net. But all went well 
and in the course of a few hauls we were able 
to secure fresh specimens of many abyssal 
larvae. 

For example, Haul 1,538 was made five miles 
off Nonsuch, at a depth of 300 fathoms, or 
1,800 feet. A half-metre net was used and 
was drawn for only an hour, yet it contained 
1,680 creatures, including six species of luminous 
deep-sea fish—round-mouths, silver hatchets and 
lanternfish. There were nearly a hundred of 
the strange beings known as salpa or doliolum, 
which have just missed being pukka back-boned 
animals. More than twelve hundred crustaceans 
were caught in the net, some pink, others white 
and lavender. One had gold-banded, bronze, 
cylindrical eyes, and others came up out of 
eternal darkness to reflect the sun’s rays with 
opalescent splendor. More than a thousand 
were copepods, which in variety and interest 
are the insects of the sea. Mollusks were rep- 
resented by a slender, abyssal squid and many 
delicate flying snails. One hundred and seventy 
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worms were brought up, bizarre in shape and 
with spun-glass swimming-bristles. ‘There were 
70 jellies and siphonophores, and almost as 
many beautiful one-celled creatures, called ra- 
diolarians, with shells of delicate and lovely 
structure, glowing with evanescent hues which 
vanished with death. 

In the course of more than fifteen hundred 
nets drawn in this area, more than seventy 
species of deep-sea fish have been taken at or 
above the 300-fathom level. 

I offer these details chiefly to encourage own- 
ers of launches of reasonable size to carry on 
this work. We know so little about deep-sea 
life that the contents of a single net may con- 
tribute many valuable scientific specimens, 
bringing into the upper light and air the out- 
posts of the strange dragon-like inhabitants 
of the deep sea. I would strongly advise, how- 
ever, having the winch connected with the en- 
gine, and thus save the heart-breaking winding- 
in which was our portion. 


EVERAL years ago on Nonsuch Island, Dr. 
S Newton Harvey and I experimented with 
ultra-violet light and  fluoresced recently 
caught deep-sea fish and prawns. ‘The stream 
of luminous liquid which, at times of danger, 
certain squids and prawns pour out into the 
blackness a mile below the sea, fluoresced strong- 
ly, as did the eyes, cheek lights and teeth of a 
number of deep-sea fish. Even the line of ten 
tiny tail lights of Gastrostomus, the great gulper 
eel, glowed under the ultra-violet rays. 

My friendship with H. T. Strong of New 
York City, who has carried on most remarkable 
experiments with various light waves, resulted 
in his making for me an ultra-violet arc lamp 
which he brought to Bermuda. We found that 
its strength was so great that the tiny beam of 
invisible light would fluoresce willemite and 
other minerals a quarter of a mile away. I 
had insulated cable only of sufficient length to 
experiment from Nonsuch wharf, but we ob- 
served strong fluorescence in a suspended min- 
eral near the bottom, ten feet below the surface. 

As it turned out, I was unable during the 
summer to collect any large deep-sea fish, but 
in experimenting from'the wharf several wholly 
unexpected results were obtained from the sub- 
marine projection of the ultra-violet beam. 

On moonless nights, our 250-watt electric 
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Drawing by John and Helen Tee-Van 


This sketch shows the method of employing the invisible rays of ultra-violet light to 
attract fish. Irresistibly impelled to enter its beam, they were held there helplessly 
as long as the light was on, arranged in a very evident segregation of species. 


light with its tin reflector was always suspended 
a foot above the water, for the purpose of at- 
tracting any fish which might come within its 
area. There were the ordinary types of various 
species of small fry, anchovies, hog-mouths and 
pilchards, swimming about in mid-water, to- 
gether with mullets, silversides and herring. A 
school of squid or a marauding barracuda were 
less commonly seen. At the surface, occasional 
baby flyingfish drifted past near patches of sar- 
gassum weed, with butterflyfish, triggers and 
half-beaks. Near the bottom, pink-and-white 
squirrelfish and gray snappers lay in wait for 
stray fry, and now and then a moray eel, oc- 
topus or giant crayfish crawled across the visible 
field. 

One evening I shut off the electric light and 
switched on the ultra-violet, and to my astonish- 
ment the host of fry, scattered sparsely through- 
out the 50-foot circle of illumined water, all 
rushed into the eight-inch beam and remained 


there, becoming at the same time violently agi- 
tated. As we looked down from the wharf we 
saw the beam filled almost solidly with an in- 
credible, wriggling mass of fish, almost touch- 
ing each other. I switched lights back and 
forth and the same thing always happened. As 
soon as the electric light replaced the ultra- 
violet, the writhing cylinder of fish dissolved 
and the component hundreds of individuals swam 
about as before, quietly and isolated. Then 
when the black beam was turned on, again they 
rushed into its path. Furthermore, when I kept 
the ultra-violet going more than two minutes, 
there was apparent a very evident vertical distri- 
bution or segregation of species. The upper 
area, for a distance of about two feet beneath 
the surface, was a pure culture of the small, 
almost transparent larvae of green fry (Jen- 
kinsia lamprotaenia), while the rest of the beam 
contained a mingling of the larger fish. 

To confirm what seemed optically unbeliev- 
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able, I made a scoop with the net under the elec- 
tric light and caught two small fish. After 
30 seconds of the ultra-violet I swept upward 
through the beam and secured more than four 
hundred individuals. These I placed in a large 
tin tub and again turning on the beam, this time 
diaphragmed down to a thin pencil, I found I 
could absolutely control the movements of the 
dense school of captured fish, drawing them 
from side to side and around and around the tub 
at will, as they helplessly followed the invisible 
but irresistibly compelling rays. The lethal 
power of the lamp was shown when I irradiated 
a sargassumfish in a small aquarium, and it was 
dead the following morning. 

Pressure of other problems and the lack of 
large deep-sea fish prevented me from carrying 
on further experiments. These must be post- 
poned until another season. Mr. Strong prom- 
ises me a lamp next year with four times the 
penetrating power of the present one, and this 
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I hope to put to practical use at night, well 
out at sea, in attracting rare sub-surface fish 
and other organisms. It may prove a valuable 
adjunct to collecting with a net. 

The following activities may be mentioned, 
but they will be reported upon in detail in sep- 
arate articles in the BULLETIN and in Zoouogica: 

Mr. Tee-Van and I worked on a new motion 
picture film of the greatly enlarged head of a 
developing deep-sea eel, showing the growth and 
development of the various organs. 

Miss Hollister, for the first time, succeeded 
in rearing the larval bonefish or ladyfish to its 
adult phase, and has almost completed her 
studies of the evolution of the tail bones of the 
more generalized shore fish. She has also 
raised sargassumfish, supplementing my studies 
on the egg-laying and larval development. 

Miss Crane and I, with the help of my ar- 
tist, Mr. Swanson, have completed the mono- 
graphing of two additional families of deep-sea 


This is a sample of the plankton brought up from a depth of 300 fathoms by nets 
operated from the little Skink this year. Young lanternfish, luminous shrimps, arrow 
worms, copepods and abyssal amphipods may be seen. 
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eels, which are already in type for publication 
Minute analyses have also been 
made of many surface and sub-surface hauls, 
both as to vertebrates and invertebrates. 

The rediscovery of the supposedly extinct 
Bermuda cahow added to the prestige of the 
Zoological Society’s expedition, but. perhaps the 
most interesting result of the summer's work 
was the intensive study of a game fish, the tuna, 
which has unexpectedly been discovered and ex- 
ploited in the waters about Bermuda. Its food 
has provided a wholly new source of material 
knowledge of the fish which inhabit the zone 
of coral reefs, where no net or dredge can be 
used and hooks are almost useless. 

Never out of mind, tied up with all our ac- 
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tivities, is always the basic undertaking of our 
expeditions to these islands—a comprehensive | 
ecological survey of the entire world of Ber- 
muda fish, from the shallowest of tide pools 
down to the utttermost depths. Hundreds of 
facts are being recorded, studied and pigeon- 
holed, all to fit ultimately into place, in as com- 
plete a monograph of life histories as human 
patience and intelligent concentration can make 
it. 

It is gratifying to record the success of our 
last undertaking, “Half Mile Down,’ published 
under the aegis of the Zoological Society, which 
has been translated into Braille for the blind, 
and into French, German, Italian, Czech, Dutch, 
Swedish, Polish and Russian. | 


The laboratory of the Department of Tropical Research at New Nonsuch. 
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The contemplative man’s recreation .. . 


The Kankakee in the Old Days 


Fifty Years Ago the Grand Marsh Had no Equal for Profusion of 
Fish and Wildfowl and Small Game 


IDyp, 18. 1h, bie 


[A lifelong resident of Hebron, Indiana, in the heart of the old Kankakee marsh 
region, Dr. Ling has drawn upon his memories of “the good old days” of half a 
century ago for the following article about the marsh as it used to be—and as it may 
be again, if the Indiana State Department of Conservation plan for restoration is 


effected.—Eniror. | 


Y first acquaintance with the Old Kan- 
kakee was about fifty years ago when I 

was a youngster six or seven years old. My 
father, who owned a store here at that time, 
enjoyed hunting and fishing and took me with 
him. We would leave home early Sunday morn- 
ing and walk about four miles to the boat land- 
ing at the edge of the marsh, aiming to get there 
about daybreak and out to the river by sun-up. 
Jl Sete thn Wns Suey Of we looe, mei, Ga wre 
bottom, and by using a short paddle tried to 
keep the boat about a certain distance from the 
bank as we floated downstream. Using an 
eighteen- to twenty-two-foot cane or bamboo 
pole and about the same length of line with a 
Skinner or Chapman spoon, Father would throw 
out toward the bank under the overhanging 
branches of trees or along the logs, grass or 
moss, and draw the spoon around in front of 


The photographs illustrating this article were taken by or 
for Dr. Ling in the Kankakee marsh many years ago. 


the boat. When he hooked a large pickerel, 
wall-eye, bass or dogfish (grinnel) the fun was 
on. As I grew older I learned to stand up in a 
boat and push or fish. Later he built me a boat 
of my own, and then a chum and I spent most 
of the summer days on the river. 

We never put “if” in the fish-catching game. 
It was a mighty rare occasion that we didn’t 
get all the fish we wanted. We seldom looked 
for bait until we got to the river. You could 
catch frogs, minnows, crayfish or hoppers there. 
We caught our minnows by hooking the knob 
end of the push paddle into the moss and pulling 
it out on the bank and picking the minnows out 
of the moss, or by running the boat along about 
five or six feet from the bank where there was 
moss, stepping on the edge of the boat and hold- 
ing it as low as we could without dipping in any 
water. Then we would hit the moss with the 
paddle and the minnows in their fright and 
haste to get away would jump into the boat. 
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A shallow boat and a push-paddle were necessary for penetrating the marsh in the 
old days. In the bayous such as this one there was food and cover for countless 
wild waterfowl and the still waters teemed with fish of many kinds. 


This will give you some idea of why the Kan- 
kakee had fish in it. It had ideal natural spawn- 
ing and rearing conditions for fish. One season 
the river was alive with small pickerel weighing 
about a pound and a half. A boy friend and I 
caught eighty-seven in about an hour. He caught 
thirteen fish in thirteen straight casts of about 
thirty feet. On the fourteenth cast he hooked 
a fish and lost it. He threw his steel casting 
rod down in the boat and said, “Damned if this 
is fishing. It’s slaughter.” Then he lit up his 
pipe and enjoyed himself. 

You could catch these fish anywhere for miles 
along the river. Where they came from no one 
knew. One other year we had a similar condi- 
tion, but not so many fish, but larger ones rang- 
ing from four to five pounds. They must have 
had the natural feed all eaten, for they would 
hit anything that moved. Father and I caught 
fourteen in less than a mile of river. On one 
cast, when one hit his spoon, it jerked the end 
of the long cane pole into the water and an- 
other fish struck the end of the pole, the splash 
having attracted it. These years were the ex- 


ceptions, not the rule, but we always had lots 
of fish. Many times when we were kids have 
the kid brother and I dragged a string of fish 
on a dog chain which was too heavy for us to 
carry, from the boat landing to where the old 
cracky wagon and pony were left on high 
ground. Many and many a time have I looked 
over the edge of the boat and seen a school of 
bass or wall-eye in ten feet of water. The water 
was very clear and there was no pollution be- 
fore dredging. It is not so clear since dredging, 
but has no pollution even now. 

In the spring of the year, after the ice had 
gone out and we had had our first thunder storm, 
the old fishermen would go dogfish spearing. 
They would anchor their boats on the shallow 
side of the river bend on a sand bar where the 
water was from four to eight feet deep and 
where the current would carry the fish over the 
sand. The fish would come lazily floating down, 
resembling sticks of sunken wood. They would 
come drifting along from singles to droves of 
six or eight and the fishermen would spear 
boatloads of these fish and salt them down. 
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In a litile shed on. the 
edge of the marsh Dr. 
Ling’s father kept his 
boat and there they would 
walk before sun-up on 
Sunday mornings to be 
out on the river by dawn. 


The dogfish run was on every year as far back 
as any of the old timers could remember, and 
the Indians before them enjoyed the same sport. 
When they dredged the river the run stopped 
and there are very few in the ditch now. The 
dogfish spearing started the season’s fishing and 
it wound up with wall-eye fishing late in the fall 
when slush ice was running in the river. Live 
minnows were used for bait at this time of the 
year and the fishing was done just on the lower 
side of a drift, the drift of logs protecting you 
from the floating ice. We had several varieties 
of fish: dog, cat, bullheads, carp, buffalo, pick- 
erel, croppies, bluegills, perch, suckers, sunfish, 
black bass, wall-eyes and some eels. Many a 
day have we filled a stringer with a catch of 
different varieties. 

The swamp and marsh ranged from one-half 
to five miles wide and was about one hundred 
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miles long. This expanse of territory with its 
sloughs, bayous, ponds, natural feed and _ hol- 
low trees made it a wildlife haven. Very many 
kinds of trees, shrubs, flowers, grasses and 
aquatic plants grew in this area. Many of the 
bayous and pond holes in the timber and marsh 
were a white carpet of water lillies and the 
banks of the bayous and ponds were lined with 
marsh hollyhocks. In our upland gardens they 
are called hibiscus. In the spring the islands 
were one mass of flowers—spring beauties, 
Dutchman’s breeches and violets. Later the 
May apple covered large areas with its um- 
brella foliage and the Indian turnip with its 
green calla lily bloom was seen everywhere. 
Squirrels, groundhogs, chipmunks, flying squir- 
rels and many varieties of birds were numerous. 

The greatest thrill of a squirrel hunt was that 
the whole area seemed to be alive with wild 


Bringing home a_ boat- 
load of ducks was the 
rule rather than the ea- 
ception in the Kankakee 
marsh in the old days and 
this load was “just an 
everyday occurrence.” 
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An old wooden bridge 
over the Kankakee near 
Hebron. Sewer pipes 
and a mud hole occupy 
this point now. 


creatures. Many a time have I sat at the base 
of a big beech tree by the hour watching the 
wild life and not firing a shot. This area of 
from ten to fifteen acres seemed to be completely 
roofed over by the spreading tops and branches 
of the big beeches. I haven’t words to describe 
what took place in this apartment building of 
Mother Nature’s. When the squirrels were work- 
ing on the beech nuts, the dropping of shells 
and nuts sounded like heavy rain. A hunter 
killed a mixed bag of 103 black, gray and fox 
squirrels in this area in one day. 

The trees on the islands were beech, white 
oak, burr oak, red oak, black oak, hickory, pep- 
perage, butternut, black walnut, white ash, black 
ash, sycamore, soft maple, sassafras, wild cher- 
ry and paw-paw. On the low lands there were 
pin oak, burr oak, black oak, red birch, elm, 
black ash, white ash, sycamore, cottonwood, 
soft maple, quaking aspen and willow. Acres 
of witch hazel, blackberries, raspberries, blue- 
berries, huckleberries and wild strawberries were 
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The swamp provided the 
natives of the region with 
all the wood they needed 
for fences and firewood 
—free for the hauling. 


found on the islands and around the edge of the 
marsh. Large areas of pucker brush and devil 
pins were found in the lower areas around the 
bayous and ponds. In the marsh wild rice, smart 
weed, Spanish needle, celery, duck potato and 
many other grasses and weed seeds furnished 
natural feed for geese, ducks, birds and animals. 
In the timber they found acorns, wild rice, 
smartweed seed, pucker brush balls and other 
aquatic plants and roots. 

During the migration season ducks, geese, 
brant and cranes were on the Kankakee area by 
the thousands and there were all varieties, from 
canvas backs to fish ducks. Canada geese fed 
on the prairie in the wheat and corn fields and 
rested on the marsh by the thousands. The tales 
some of the old timers tell are almost unbeliev- 
able. Sandhill cranes were plentiful but not 
nearly as numerous as geese. Many swans were 
seen on the marshes. Later in the season hun- 
dreds of herons, blue and white, nested here. 
At different places in the swamp the cranes 
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A duck hunter’s camp in 
the old marsh, wood and 
provisions ready for the 
ice to leave the river. 


Hundreds 
of them would meet in one locality in the cotton- 
wood trees. Many times I have seen as many 


had what we called “crane towns.” 


as four or five nests in one tree. The largest 
town, the one we called “lower crane town,” 
was estimated to have 1,000 cranes and, believe 
me, there was some music when the young were 
in the nests! Thousands of jack snipe, sand 
snipe, plover and other shore birds lined the 
marsh shores and upland ponds. 

The principal fur bearing animals were musk- 
rat, mink, otter, skunk, racoon, fox and beaver 
in early days, and occasionally a lynx and bob- 
eat. In 1912 on the Degolia marsh, a tract of 
from 1,000 to 1,200 acres, from November 1 to 
December 20, the date when the marsh froze 
over, two trappers camping together caught 
7,634 muskrats. During a period of a few days 
after the freeze-up they speared 1,300 more 
in their houses on the same grounds. ‘This was 
a good rat marsh but not any exception to many 
others along the Kankakee. In the winter when 
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Fur-hunters claimed 
“trappers rights” over 
sections of the marsh and 
took thousands of pelts. 


the swamp was frozen over, fur was hunted on 
the ice. The party generally consisted of two 
men and three or four dogs. Two men could 
work to better advantage than one in climbing 
trees and throwing out the ’coon and chopping 
mink out of their dens. It was not uncommon 
for a pair of hunters to catch from $500 to 
$1,000 worth of fur during the ice hunting sea- 
son. This was a free-for-all, the old trappers 
holding their trapping grounds by what they 
called trappers’ rights, but the rights ceased 
when the swamp froze up. 

The swamp had many hollow trees and many 
of these held swarms of bees. I have known one 
man to find sixty-five bee trees in one fall. 
Twenty to thirty-five bee trees were just an or- 
dinary cutting. I have seen them produce honey 
in amounts all the way from the size of a walnut 
to two washtubs full. You never could tell from 
the looks of a tree what you were going to find. 
Sometimes when you had washtubs and boilers 
ready, you needed a hot biscuit, and other times 
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you had to leave part of the honey or make an- 
other trip for it. In the winter many of the 
natives for miles each side of the swamp cut 
the timber for fence rails and wood. In the 
late afternoon and evening the roads leading 
from the swamp would be a procession of loads 
of wood. Timber, fur, fish, birds, animals and 
game weren't all there was to the Kankakee. It 
was a beautiful, clear, winding river with its 
tree-covered banks, its large drifts of logs, wild 
hollyhock banks and lily-covered bayous. 

In the fall it presented a beautiful scene with 
the foliage flaunting all the autumn hues, rang- 
ing from the deep green of the pin oak to the 
naked branches of the ash, and every bend offer- 
ing a different picture. The time I liked most 
to be in the swamp was when the leaves were 
all off, the wind blowing a gale, lashing the tops 
and limbs of the trees, a gray, drab, fast-moving 
clouded sky, and the air full of ducks trying to 
find a shelter from the coming storm. This kind 
of a scene meant you were going to have a hard 
push home in a storm, but it was worth it. 

The Kankakee was one of the greatest wood 
duck nesting grounds in the U. S. A. Hundreds 
of pairs nested yearly in its hollow trees and 
stumps along the river, bayous and ponds. Dur- 
ing the summer months, before the young were 
able to fly any distance, the broods were scat- 
tered all over the river and swamp wherever 
there was water and feed. You would see many 
broods of them in the summer while fishing. In 
August when the young were able to fly they 
began to congregate in certain roosting places. 
For about two hours before dark in certain 
areas of bayous, ponds or sloughs that had lots 
of old logs, floating flag roots and pucker brush, 
the air was full of wood ducks, from singles to 
flocks of fifty coming to roost. It was not un- 
common to see 500 wood ducks in the air at one 
time, in these areas. They fed all over the 
swamp and sloughs, mostly on acorns from the 
thousands of trees in the swamp, but they roost- 
ed in certain suitable areas as soon as the young 
were able to fly well. The destruction of such 
good nesting and rearing areas has had much to 
do with the scarcity of wood ducks. I believe 
that drainage has done more to create our scar- 
city of ducks here than all other causes com- 
bined. Thousands of ducks and many geese 
nested here before the area was drained. 

One late fall afternoon when no birds but the 
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red headed woodpecker were stirring, a slight 
northwest breeze had just started to blow as I 
was leisurely pushing my boat up the river, aim- 
ing to get to the boat landing at dusk, having 
agreed to meet my hunting partner there at that 
time. I was about a mile from the landing 
when I heard someone call to me to hurry up 
and get to the landing as soon as I could. I 
looked around and saw my partner pushing as 
fast as he could and motioning for me to hurry 
on. At that time I also saw several flocks of 
ducks coming from the southeast, going north- 
west, and bent on going on about their business 
and paying no attention to a call. He called to 
me again to hurry on to the landing and waste 
no time. I knew he had some good reason for 
wanting me to hurry so I put on all steam ahead, 
and when I turned in at the ditch that led to 
the landing and boathouse I slowed down and 
waited for him to catch up. 

By this time the air was full of ducks, all 
going northwest, but they paid no attention to 
the call, not one of them. When he ran his 
boat alongside of mine he said, “Hurry up, let’s 
get to the landing and try to kill some of those 
ducks.”’ We grabbed our guns, hunting coats 
and shells and ran about ten rods to the top of 
the ridge, which was maybe forty-five feet above 
the water. My partner said the ducks were 
changing marshes. They had been up east in 
the south marsh and were going to the north 
marsh. These marshes were so called from their 
position to the river. He said that tomorrow 
we could go back in the territory we had been 
in today and found no ducks, and find plenty of 
them, for they were moving in. 

When we got to the top of the ridge his in- 
structions were, when a flock came over us with- 
in range, to pick out a certain bird, follow it 
until it was directly overhead, jump in ahead of 
it, shoot one shot only, and we would kill some 
ducks. Did he know his duck shooting? I'll 
say he did! 

We picked up a mixed bag of sixty-eight 
ducks in about an hour out of this flight and 
they were flying just as thick when we quit 
shooting as they were when we began. Then the 
weather man decided we had enough and sent 
a northwest wind with heavy, thick, dark clouds, 
which made it rather uncertain shooting. Rather 
than cripple and lose the ducks we unloaded the 
guns. 
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My partner was one of the old time real 
hunters. He studied and understood the habits 
of birds and animals. He wanted to know why 
they did this, and why they did that, and he 
figured out many of the whys. It was the rule 
rather than the exception for him to kill two 
ducks at one shot on the wing when coming in 
to decoys. He said that a pair or more of ducks 
very seldom came in to decoys without two of 
them crossing within gun range. 

Before the drainage of the Kankakee we had 
hundreds of prairie chickens and many par- 
tridges. Now we haven't any. Their natural home 
has been ruined. In destroying the native marsh 
grass they destroyed the home for the chicken, 
it being their nesting place. It seems that cer- 
tain conditions and feeds are essential for the 
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nesting and rearing of wild birds and animals. 
Nature provided this, but the progressive, in- 
telligent white man in his march of progress 
has failed to consider this and consequently 
unless there is a change of policy our wild life 
must go in spite of its efforts to continue with us. 

Some spots of this drained land are still pro- 
ducing fair crops, but the part we wish to re- 
store is practically worthless and could be made 
a wildlife haven by reclaiming it according to 
the State Conservation Department’s plan. Not 
only would it be a wildlife haven, but a source 
of much revenue. Its location is ideal for 
recreation, having several million people within 
a hundred mile radius. I hope to see the circle 
completed—from marsh to wilderness and back 
to the original wonderful marsh again. 


And then the dredges came... 
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They Say the Kankakee Is Coming Back 


Indiana Has a Practical Plan for Restoring a Hundred Thousand Acres of Famous 
Marshland to a Wildlife Paradise 


WILLIAM BRIDGES 


HERE never was anything quite like the 

old Kankakee marsh in northwestern In- 
diana—the Grand Marsh they called it in its 
great days sixty years ago. Never anything 
else and never will be. 

The superabundance of its feathered game 
and fur and fish was next to unbelievable. I 
have heard old men recall the mighty rush of 
wings as clouds of ducks rose before the guns 
of the market hunters, listened to their descrip- 
tion of creaking wagons hauling hundred-pound 
bales of mink and otter and ’coon and muskrat 
skins into the railroad towns, and _ pictured 
through their memory the flatbottom boats that 
sometimes sank under loads of bass and perch 
and pickerel. 

As a child I remember the soft spring nights 
and the frosty October evenings when we 
strained to follow the faint music of migrating 
geese, wondering the while if they would again 
nest in the Kankakee and find food there an- 
other autumn. 

Last summer I went back to the Kankakee. 
I had never actually visited that section of my 
native State before, but the Kankakee—the 
Grand Marsh—was as real to me as the memory 
of things seen. I knew in general what had 
happened there in the last thirty or forty years. 
Land promotion schemes had flourished as it 
was ditched, drained and turned over to agricul- 
ture; railroads into Chicago crisscrossed it; the 
prolific wildlife had vanished. The old Kan- 
kakee marsh was drained and ploughed out of 
existence, but there was talk of its restoration. 
Somebody said that the Indiana Department of 
Conservation had developed a practical plan for 
returning a part of it to its original condition. 
I wanted to see for myself if it could be true, if 


The illustrations accompanying this article were furnished 
by the Indiana State Department of Conservation. 


there was any possibility of the Kankakee com- 
ing back. 

Whether it is actually coming back, I don’t | 
know. That seems to be a matter that the Fed- 
eral authorities at Washington will determine— 
the Bureau of Biological Survey is said to be 
interested. But after tramping and wading and 
driving through seventy-five miles of the old 
marsh country I am convinced that the Kan- 
kakee can come back and again be the greatest 
wildlife refuge in North America. 

Potentially the old Grand Marsh is still there, 
patiently awaiting the day of restoration. Soon- 
er or later Nature is going to win, aided by ditch 
assessments and delinquent taxes. Then a 
thousand weed-grown ditches are going to silt 
up permanently. Spring thaws and the rains 
again will flood the lowlands that were never 
intended for anything but a wildlife paradise. 

I saw a thousand acres of the old marsh 
living again. It was a private restoration un- 
dertaken by one large landowner who had 
grasped the vision and led the way in showing 
what can and eventually will be done. Old- 
timers in the Kankakee told me that here the 
waters again are teeming with fish, that sprout- 
ing sedge and wild rice again draw the wild 
ducks. More important, from an engineering 
standpoint, the Cameron development stays 
flooded the year around without affecting the 
drainage of the higher land that has been re- 
claimed successfully for agriculture. 

When LaSalle discovered the Kankakee in 
1679 at its source near South Bend, Indiana, 
it was perfectly described by its Indian name: 
“Slow river flowing through a wide marsh.” 
For a hundred and fifty miles across the north- 
western corner of Indiana it turned and twisted 
before it joined the Des Plaines River, becoming 
the Illinois River and one of the tributaries of 
the Mississippi. 
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The Kankakee marsh region. 


The “wide marsh” that the Indians knew 
bordered the uncertain banks of the Kankakee 
and extended back from one to fourteen miles. 
There were really two sections of the marsh: 
the “lower marsh” or Grand Marsh of about 


400,000 acres which remained flooded through-_ 


out the year, and the “upper marsh” of some 
600,000 acres that was usually but not perma- 
nently flooded. Together, a million acres of 
fish and wildlife paradise. | 

Hunters and trappers came in the footsteps 
of LaSalle and his voyageurs. For a hundred 
and fifty years they did their best to exhaust 
the inexhaustible reservoir of fur. Market 
hunters poled their way into the swamp with 
barrels of gunpowder and shot, shipping train- 
loads of wild ducks and geese into Chicago. The 
advancing tide of pioneer settlement reached 
the Kankakee valley and the timber was cleared 
from the higher ground, but until about 1860 
the lower and upper marshes were still un- 


Scare. in Mives 
( 


Shaded areas are proposed for restoration. 


touched and for a long time after that date the 
inroads of drainage and agriculture were 
gradual. 

The great days of hunting in the Kankakee 
were roughly between 1850 and 1890 when 
sportsmen’s clubs sprang up everywhere in the 
Grand Marsh—the Alpine, the Marion, the 
Prairie, the Valley, the Diana, the Wallace and 
so on. The Wallace, incidentally, was named 
for General Lew Wallace who wrote most of 
“Ben Hur’ on his houseboat there. The wreck- 
age of the boat still can be seen against the 
crumbling bank of the old river bed at Baum’s 
Bridge. 

English Lake, Thayer, Wilder's, Baum’s 
Bridge were some of the great names in those 
days. The Kankakee’s fame was international 
and hunting parties of the English nobility used 
to shoot at Cumberland Lodge near the Illinois 
line. 

But agriculture was creeping in. 


As early as 
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1873 they began cutting drainage ditches 
through the Beaver Lake district and as the 
higher and naturally drained land on the outer 
fringe of the valley was preempted, the rich 
muck of the lowlands attracted speculators. 

At first the drainage ditches were turned into 
the tortuous old river channel but the runoff 
was not rapid enough. It soon became ap- 
parent that the channel itself would have to be 
straightened and deepened to secure faster 
drainage. Finally a new seven-mile channel was 
cut for the river, thereby draining about eight 
thousand acres. 

What happened was about what might be ex- 
pected. More water flooded down from the head 
of the river and made flood conditions worse in 
the lowlands. Speculators saw the possibilities 
of a straightened channel that would drain the 
entire valley and they pushed it through. A 
State drainage law was passed to speed up the 
wreckage of the old marsh and in the space of 
a few years 87.8 miles of arrow-straight new 
channel had been cut through the valley and 
narrow drainage ditches dug to carry the marsh 
water to it. When they finished the last of these 
lateral ditches at the Indiana-Illinois State line 
in 1917, the project had cost a million and a 
quarter dollars and the real costs were just 
starting. 

It was advertised by the promoters as “The 
richest farmland in the world” and excursion 
trains were run into the Kankakee country from 
all over the Middle West. The intricate system 
of drainage ditches was to avert a return of the 
floodwaters—and they did as long as the ditches 
were new and clean. But the loose, sandy soil 
washed easily and the drainage ditches began 
to fill up along with the new river channel. 
Dredging assessments piled up and in some sec- 
tions crops would not thrive. 

Today thousands of acres of the old Grand 
Marsh have been abandoned and I traveled 
for mile after mile over sandy trails in a wilder- 
ness of weeds and scrubby trees, occasionally 
crossing a choked-up ditch with its pool of stag- 
nant water. Of course there are other thou- 
sands of acres of the former marsh under culti- 
vation and producing profitable crops, just as 
fine an agricultural section as one could desire, 
but this area is not affected by the restoration 
plans. 
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There are about three-fourths of the former 
Grand Marsh which are dry, high and really 
profitable for agriculture since reclamation but 
it is with the remaining, definitely submarginal, 
acres that the Department of Conservation and 
the Bureau of Biological Survey are concerned. 

Department of Conservation engineers made 
a preliminary examination of the Kankakee Val- 
ley in the fall of 1933 and went back in Decem- 
ber of that year to start on a topographical 
survey of the area from the Indiana-Illinois 
line up the river to the English Lake district, 
covering a strip about ten miles wide and fifty 
miles long. They came out of it well informed 
as to the extent and value of the submarginal 
land, the location of areas that might be re- 


Drainage ditches fill up with silt and 
weeds and have constantly to be re- 
dredged to keep the water flowing. 
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This land is all but useless for agricultural purposes and it is proposed for restora- 
tion to marshland. At the top: the English Lake district. Center and lower left: the 
Jasper County area. Lower right: a section of the old river channel. 


stored without affecting the drainage of higher 
areas and with suggestions for economical re- 
storation. 

This survey, I was told, was almost diametri- 
cally opposed to the surveys which had been 
made in previous years, so far as the protection 
of agricultural interests was concerned. Re- 


storation heretofore was considered more from 
a standpoint of restoring the river to something 
like its original condition, with the resulting 
marsh along its entire course. The idea present- 
ed in the 1934 report was for the restoration 
of certain favorable areas without affecting the 
river itself. Such a plan naturally does not af- 
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fect the drainage of the Kankakee valley as a 
whole and makes certain the adequate protec- 
tion of the drainage for bordering agricultural 
lands. The restoration methods proposed in 
this survey report, I learned, have been ap- 
proved by a nationally-recognized authority on 
drainage who agrees to the practical value of the 
plan and the non-interference with existing 
drainage from the agricultural areas. 

Indiana conservationists are pinning their 
hopes upon the Federal government for this par- 
tial restoration program, feeling that what might 
have been an impossible task for the State is 
really a modest one under the national policy 
for the acquisition of submarginal lands. They 
realize that the land prices might be higher than 
are customarily paid for wildlife restoration, be- 
cause of the location of the areas, but point out 
that this same location is one of the factors mak- 
ing it more desirable. 

The areas proposed for restoration are sit- 
uated between the existing duck flights along the 
Illinois River and Lake St. Clair. There is no 
doubt that if the partial restoration is effected, 
the duck flight would come to this region in in- 
creasing numbers. The major reason, however, 
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for favorable consideration, is its accessibility 
(it would be within an hour’s drive for ten 
million people) and the large number of people 
who could see and become familiar with the 
activities of the Bureau of Biological Survey. 
To me it seems that the plan is good not only 
from a practical standpoint but would be of 
value in selling the Biological Survey’s program 
generally. 

The report of the engineers after the 1934 
survey recommended the acquisition of approxi- 
mately 100,000 acres, or one-fourth of the old 
Grand Marsh. This was roughly divided into 
four areas: 1. The lower river valley extending 
from the Indiana-Illinois line; 2. The Beaver 
Lake area which was not originally a part of 
the Kankakee Valley but was the feeding 
ground of many migratory birds and inhabited 
by fur-bearing animals; 3. The Jasper County 
area; 4. The English Lake district. 

During my trip we visited each of these areas 
and it seemed that the Beaver Lake and Jasper 
County areas were entitled to first considera- 
tion, an opinion in which the engineers. con- 
curred. 

The Beaver Lake area proposed for restora- 


The Beaver Lake basin was the first to be drained and can easily be restored. This 
view from the top of “Bogus Island” shows part of the 36,000 acres that once were 
the favorite haunt of wild ducks and fur-bearing animals. 
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tion would include about 36,000 acres, roughly 
bordered by the State line and three State 
highways (10, 55 and 14). Most of this area 
is flat, surrounded by ridges and higher ground 
which made it a natural reservoir, varying from 
marsh near the rim to a shallow lake in the cen- 
ter. In the center is an island, rising forty to 
fifty feet above the surrounding plain, and 
known locally as “Bogus Island.” It was the 
retreat of a gang of desperadoes in the early 
days, the surrounding marsh and lake making 
pursuit difficult if not impossible. I stood on 
the island in the midst of a sea of goldenrod 
and purple loosestrife that stretched for miles 
on every hand, seemingly as far from civiliza- 
tion as LaSalle when he pushed into the wilder- 
ness more than two centuries before. 

Because it was slightly higher than the rest, 
this basin was one of the first marsh areas 
drained, a channel being cut through the north- 
ern ridge to empty into the Kankakee. The 
water level of this area is close to the surface 
even in the drier months, but the land is gen- 
erally poor and subject to erosion by wind when 
the native grasses are destroyed. Being prac- 
tically a drainage district in itself, this area 
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would require the least construction of any to 
effect restoration to natural conditions. 

The Jasper County area was most attractive 
from the standpoint of the conservationist, since 
the Cameron development is an index to what 
the restoration would accomplish within a few 
years. This proposed area extends along the 
south side of the Kankakee, east and west from 
the point where the river forms its most north- 
ern apex and south approximately to the towns 
of Stoutsburg and Kersey. It would include 
some thirty to forty thousand acres. 

A considerable portion of the land in this 
area is not good, much of it remaining in a 
semi-wooded condition through which forest 
fires have raged. There are scattered sections 
of wooded sand ridges and islands which could 
be planted with oak, the acorns again forming 
an important food supply for the waterfowl and 
wildlife that would be attracted. 

The other areas would include a section bor- 
dering the lower reaches of the Kankakee, north 
of the Beaver Lake section, and the English 
Lake district which would be an amplification 
of the present 2,300-acre Kankakee game pre- 
serve. Development of these areas probably 


This area in northern Jasper County is proposed for restoration to its original marsh 
condition. Sand ridges sparsely dotted with trees are the principal feature of the 
landscape and the lower ground is useless for agriculture. 
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Nature has reclaimed her own in the thousand-acre “Cameron development” in the 
heart of the former Grand Marsh. By tapping the Kankakee River and reflooding 


submarginal land, the original marsh has been restored in less than ten years. 


will not take place for a good many years. 
Here, then, is the situation that I found with 
regard to the restoration of the Kankakee: 
The Grand Marsh is still there, potentially 
one of the greatest wildlife refuges that can be 
reestablished. Survey notes, maps and photo- 
graphs complete to the last engineering detail 


have been placed in the hands of sympathetic 
Federal agencies for consideration. Two re- 
stored areas are there, pointing the way to what 
can be done, and the Indiana officials with a 
State-wide conservation organization of nearly 
a hundred thousand members are ready to co- 
operate in any feasible program. 
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I spoke of two restored areas; one of these is 
the Cameron area and the second is on the Jas- 
per-Pulaski State Game Preserve. The late 
William Cameron of Chicago pointed the way 
toward restoration of the Grand Marsh eight 
years ago. He had a thousand acres of bottom 
land along the old river bed; wild, rough, cov- 
ered with scrub timber and unfit for anything 
but grazing. Deciding to turn this unproduc- 
tive land back into marsh, he tapped the river 
above his property and let the water spread 
over the land, the supply ditch being continued 
to the river at the lower end. 

We tramped over a part of this marsh. It is 
a tangle of fallen timber and marsh grasses. 
The ducks are coming back—they say the num- 
ber of migratory birds has doubled each year 
for the past four years—muskrats are building 
villages and the water is teeming with fish. And 
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not an acre of ground outside his own property 
has been adversely affected by the transforma- 
tion. 

Over at the Jasper-Pulaski State Game Pre- 
serve they showed me several hundred acres of 
restored marsh, where dozens of species of 
waterfowl find food and protection throughout 
the year. Here, too, the ducks are coming in 
increasing numbers to nest in the spring and 
Feed milthcmtalle 

I was convinced that the restoration is prac- 
tical—that sometime in the future the Grand 
Marsh can be more than a myth—and that, when 
the restoration takes place, other generations of 
children on soft spring nights and frosty Oc- 
tober evenings can strain to follow the faint 
music of migrating geese, knowing that they 
will nest at the Kankakee in the spring and find 
food there another autumn. 


Slow-moving water diverted from the Kankakee River has turned this formerly 
waste land into a breeding place for wild waterfowl. The number of migratory birds 
has doubled each of the past four years in the Cameron section of the old marsh. 
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Collecting Bats in Trinidad 


Four Specimens of Vampyrus spectrum Are Exhibited for the First Time 


RayvmMonp L. Dirmars 


T is always stimulating to realize that inter- 

esting discoveries may lie ahead of one, and 
thrilling when results come up to expectations. 
Such were the conditions that routed my annual 
tropical trip to Trinidad this year. One of the 
results accomplished is the exhibition at the 
Zoological Park of the giant bat, Vampyrus 
spectrum, by far the largest bat of the Ameri- 
can tropics. This is the first time that living 
examples have ever been brought to a zoo- 
logical institution. 

The writer left New York on September 19 
on the S. S. Nerissa of the Furness Withy Line. 
This vessel runs direct to St. Thomas, the most 
northerly of the Virgin Islands, thence touches 
at all of the islands of importance along the 
chain of the West Indies. From Trinidad the 
route is to Georgetown, British Guiana, and it 
is approximately a week before the ship re- 
turns. That was the time allotted for my stay 
in Trinidad. It seems a short period for the 
accomplishment of much collecting work, but 
Trinidad is a very remarkable island with a 
system of good roads giving easy access to the 
wildest of places. This comes about through 
the island’s inexhaustible supply of asphalt. 

Another reason for anticipating the accom- 
plishment of much in a short time was supplied 
by my good friend, Professor F. W. Urich of 
Port-of-Spain. He knew how anxious I had 
been to study the habitat of Vampyrus spectrum, 
which for years has been rare even as preserved 
material in the larger museums. Professor 
Urich had written me that in his travels over 
the island investigating the lairs of the true 
vampire, or blood-drinking bat, which was 
spreading paralytic rabies, he had gone to caves, 
abandoned buildings and great hollow trees of 
the ceiba or silk-cotton type and found that 
while vampires slept by day in all of these 
places, the caves sheltered the greatest numbers 
and that he had discovered several lairs of the 


giant bat, Vampyrus, in silk-cotton trees. That 
creature did not appear to be a cave bat. More- 
over, it also appeared to live only in pairs in 
widely scattered trees. “Bat trees’ were readily 
recognized by the tails of rats and feathers of 
birds, the droppings from the bats’ meals, on 
the floor within the hollow trees. For years 
Vampyrus had been thought to be a fruit-eating 
bat, although when Linnaeus named it in 1766 
its title indicated that he considered it the vam- 
pire bat. Professor Urich was emphatic in pro- 
nouncing it a savage carnivore. At the end of 
his letter was a sentence that forced my deci- 
sion to go to Trinidad as soon as IJ could. It 
read: “And I have two living specimens of 
Vampyrus spectrum for you—also a young 
bushmaster which has eaten a dozen mice.” 

The many stops as the steamer cruised 
through the West Indies enabled me to make 
interesting trips ashore. ‘The smaller lizards, 
mostly Anoles, were the principal objects sought. 
They run up and down the tree trunks and tele- 
graph poles and, owing to their climbing habits, 
have escaped near extermination by the mon- 
goose—extermination having been the fate of 
the terrestrial lizards. At Martinique I gath- 
ered further information about the mongoose. 
On this island and in other parts of the West 
Indies these animals appear to be deteriorating. 
I noted several crossing the roads and observed 
their scant pelage, the tail particularly being 
almost devoid of hair. It will be fortunate if 
these pests decrease in numbers, as bird life 
will again have a chance on the islands. The 
mongoose has by no means exterminated the 
fer-de-lance on St. Lucia and Martinique. I 
heard reports of these snakes on both islands 
and in some districts they do not appear to be 
uncommon. 

When the Nerissa anchored at Port-of-Spain, 
Professor Urich came out in a tender and as- 
sisted me in taking my baggage ashore. We went 
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All through the daytime the big meat- 
eating bats hang head downward in the 
darkest corner of their little cage. 


to his house on Charlotte Street, exchanging on 
the way notes about our mutual studies of the 
true vampire bat, which has become a problem 
in the tropics as the known carrier of formid- 
able maladies. The professor’s observations are 
appearing in the government journals of Trini- 
dad. My preliminary paper of considerable 
length was published in Zoouoaica earlier this 
year. On the way to the professor’s house I 
enjoyed in anticipation the opportunity I would 
have of examining living specimens of the big 
carnivorous bat. 

Professor Urich showed me the young bush- 
master captured not far from Port-of-Spain. It 
was of particular interest as it was the second 
specimen ever known to feed in captivity. The 
first had been in the possession of Mr. R. R. 
Mole, had eaten one mouse, and shortly after- 
ward succumbed to an injury sustained in cap- 
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ture. This had happened more than thirty years 
ago. The present snake was about thirty inches 
long, and since I had received the first letter 
about it, had continued to feed. 

We looked along a row of cages containing 
true vampires, which are rather small bats with 
a wingspread of not much more than twelve 
inches. Several were under suspicion of being 
infected with rabies. One was carrying an in- 
fant bat at her breast, partly tucked under her 
wing. The vampire gives birth to a single young 
and nurses it in typical mammalian fashion. 

“And now,” I exclaimed to my friend, “let 
me take a look at Vampyrus spectrum.” 

“I’m terribly sorry,’ he said. “They had a 
fight and both are dead.” He pointed to a high, 
empty cage. “They were two males, from sep- 
arate trees. Possibly I should not have put 
them together up there, but they seemed to be 
peaceable enough at first.” 

This was a bitter disappointment. I had my 
heart set on taking those two giant bats back 
to the United States and possibly capturing a 
couple more, but when one is on a tropical 
island with good friends and native boys to 
help, one’s spirits soon recover. 

We had a long conference and I learned that 
Achi, one of the professor’s laboratory assist- 
ants, had been dispatched to locate hollow silk- 
cotton trees and look for traces of Vampyrus. 
This was highly encouraging. Achi was versa- 
tile and efficient. His tabulation sheets in the 
laboratory contained rows of figures and data 
that looked like copperplate engraving, but he 
preferred to slip on khaki trousers, sleeveless 
shirt and battered hat, sling a machete at his 
belt and steer through jungle areas where he 
might stay for days. 

There was no word from Achi until a tele- 
phone message came through to my quarters. 
He had found a big ceiba with traces of bats 
and had crawled between the great buttressed 
roots, shot the beam of his searchlight up the 
hollow center, had seen two Vampyrus spectrum 
leering down at him. 

We rolled away in the morning with Achi in 
the lead. A huge net of light material bulged 
from the rear of his car. I was attired for a 
long hike through thick places, with khaki 
trousers and shirt and high boots to keep out 
ticks and red bugs. Achi had told me that the 


bat tree was somewhere near Four Roads, and 
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although this meant little to me, I was prepared 
for rough going. 

We had not been on the way half an hour 
when Achi’s car pulled to the side of the road 
and stopped. I stopped immediately behind him. 

“Motor go wrong?’ I asked him. 

Nos ssaidgAchis = isms thes places wable 
pointed to a big silk-cotton tree not twenty-five 
feet from the road. 

Probably I looked rather stunned, particu- 
larly so as a policeman in white tunic and hel- 
met sauntered up to see what we were about. 
A sign on a booth nearby pointed to the Four 
Roads constabulary station. The only wild- 
looking feature of the place was the great tree, 
the buttressed roots on one side spreading like 
the entrance to a cave. An interested audience 
of several cows and a flock of chickens gathered 
about us and insisted on getting in the way. 


Huge ears and a long 
snout give the bat an ap- 
pearance much different 
from that of the small 
insect-eating bats of 
North America. 
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Achi’s first precaution was to wind the big net 
around the base of the tree, then tack it securely 
over the opening, leaving it loose at the bottom 
for us to crawl in. We wriggled underneath. 
There was a central hollow shaft in the tree, 
about four feet in diameter. My guide carried 
a long flashlight and he projected the beam 
directly upward. 

Approximately eighteen feet overhead were 
three big bats, hanging well apart. They were 
peering down at us and showing strong, gleam- 
ing teeth. My first impression of them was of 
suspended opossums, probably suggested by 
their long snouts and pinkish faces. 


We crawled out again and chopped down a 
slender sapling, trimmed away the branches and 
worked this in under the net, together with a 
small cage. On the floor of decayed wood were 
the telltale feathers and the shriveled tails of 
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The cleft in the hollow 
trunk of the ceiba was 
gust wide enough for a 
thin person to enter. 


(Right) Entrances to a 

bees’ nest high up on the 

side of the tree had to be 
stopped first. 


several rats. We were provided with a heavy 
pair of gloves and these my assistant slipped on. 
The sapling was used to dislodge the bats. 

The electric torch illuminated a strange pic- 
ture. Using their powerful winghooks and 
clawed hind feet, the bats started to crawl 
around the shaft. I was astonished at their 
spread and breadth of wing. ‘The former ap- 
peared to be fully a yard and the wings were 
relatively very broad. One bat worked down 
toward us, and there was a sound as of a cat 
I remarked about this and Achi said 
the bat was grinding its teeth. He made a grab 


purring. 


for its neck, was successful, and turned the crea- 


ture around for me to see. Its teeth were as 
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large as those of a cat and the outstretched wings 
enveloped Achi’s shoulders. This bat was thrust 
into the cage and the second was captured in 
much the same way. When we locked for the 
third, there was no trace of it, but a hole in the 
side of the tree showed where it had probably 
escaped. 

I considered the morning highly successful 
and took several photographs of the tree to il- 
lustrate the habitat of Vampyrus spectrum. Be- 
fore doing this I had to drive away the cows 
and chickens, which seemed rather incongruous 
on such a quest. The bats were taken to Pro- 
fessor Urich’s laboratory and one of his boys 
was instructed to shoot some birds for them. 
They fed ravenously the evening following their 


(Below) A net was tacked 
over the open side of the 
tree for the double pur- 
pose of preventing the 
escape of the bats and 
keeping the bees out. 
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capture. Achi assured me he would locate an- 
other tree. 

When the second tree was found I was in- 
formed that it was at Santa Cruz, and my map 
was examined. I decided that here, again, was 
an easy trip, and dressed accordingly, in white 
slacks and a white shirt. We drove barely an 
hour from Port-of-Spain and stopped in a farm- 
ing country. The big ceiba was on a jungle- 
clad hillside and the rough costume of the pre- 
vious trip would have been better than white 
clothing. There was the usual opening close to 
the base of the tree. Achi had squeezed two 
friends into his little car and they brought up 
the roll of net, the traveling bat cage and a 
ladder obtained at a farmhouse. As I was 
climbing toward the ceiba, the boys shouted to 
warn me to approach it cautiously because there 
was a nest of wild bees in the tree. They said 
these were small stingless bees, but that they 
could bite. Small biting bees did not seem to 
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me to present any serious difficulty. This de- 
cision was almost instantly reversed. 

When we were within a few feet of the ceiba 
the bees came at us like pelting pebbles, and 
their jaws produced as sharp a pain as a sting— 
and they were tenacious in their hold. Bravely 
taking his punishment, one of the boys ran up 
the ladder, stuffed a cloth into the hole that led 
to the nest, and poured on some chloroform 
which had been brought from the laboratory. 
All three then crawled under the net and, once 
inside the hollow, fastened the net. 

The air was so filled with returning bees 
which settled in swarms over the net that I de- 
cided to risk punishment myself in fastening a 
cloth on a stick, lighting it and waving it as a 
smudge. It worked long enough for me to join 
the boys inside and I hoped it would calm the 
bees before we emerged. 

Conditions inside the hollow were the same 
as in the first tree. There were feathers on 


The largest bats in the world belong to the genus Pteropus—gigantic fruit-eaters cap- 
able of ruining a fruit grove ina single night. This picture taken by Dr. C. H. Townsend 
in the Tonga Islands many years ago shows a protected colony of bats sleeping. 
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the soft, pulpy floor and overhead hung a pair 
of the big bats. They were, fortunately, in 
reach of the jointed handle of a round net and 
were captured in the same fashion as the first 
pair. 

It was during the struggle to usher the last 
bat into the cage that the bees won a decisive 
victory. ‘They found an entrance into the shaft 
and poured in on us. Our retreat was precipi- 
tate and I fear the net was torn as we dashed 
out. Even the bats were in distress, rolling 
about the cage and snapping at the clinging 
insects. 

After they rid themselves of the bees, how- 
ever, they showed no ill effects of their bites. 

Between visits to the bat trees I made a trip 
to the island of Gasparee immediately off the 
northwest shore of Trinidad, an islet remark- 
able for its dryness between rainy seasons. 

There are several immense ceibas on Gas- 
paree, but we found no lairs of Vampyrus in 
them. However, the famous cave of the island, 
a tourist attraction, disclosed evidence of habita- 
tion by the fish-eating bat, Noctilio leporinus, 
in surprisingly large numbers. There must have 
been several hundred of them. Deep water 
blocked our way into a tunnel that led to the 
smaller cavern where the bats were hanging, 
but the odor of fish was very strong and many 
bats flew out while others stayed inside and kept 
up a continual chattering. 

A very large centipede, often attaining a 
length of fourteen inches, occurs on Gasparee. 
Apparently it is not found on the mainland, or 
at least is very rare, possibly because of the 
existence of natural enemies not found on Gas- 
paree. One comparatively small specimen of 
the centipede was brought back from Trinidad 
last summer and is still on exhibition in the 
Reptile House; on this trip, two more were ob- 
tained, each more than a foot long. 

On the way to Gasparee I had the pleasure 
of chatting with Dr. E. J. Sankeralli, the Act- 
ing Inspector of Health of the South Division 
of Trinidad. He pointed out some of his work 
in malaria control by increasing the salt content 
of mosquito-breeding marshes—a comparatively 
simple process of flooding them with sea water 
by means of ditches. The larvae of the malaria- 
carrying Anopheles mosquito prefer brackish 
water but cannot endure a salinity approaching 
that of sea water. 

An additional trip was made to Mayaro, by 
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way of one of the world’s finest beaches lined 
by miles of slanting coconut palms. ‘The trip - 
was of particular interest to me as one of the 
approaches on the fifty-mile drive is along the 
Nariva lagoon, the haunt of many anacondas. 
A specimen from that neighborhood, “Big An- 
nie,” was once exhibited in the Park. The ser- 
pent was nineteen feet long and weighed nearly 
two hundred pounds. 

Before the Nerissa returned from George- 
town on the way back to New York, Professor 
Urich gave me the feeding record of the young 
bushmaster, Lachesis muta. It was captured on 
February 2, 1935, and I append the professor’s 
notes on its shedding and the number of mice 
it consumed while under his care—all “wild” 
mice, captured in a trap: 


Mice Mice 

Eaten Eaten 
Api l2, » . eee ce lier ARON 7 Oe EE A SR e TH il 
AGO PILES: ci. Go te wee ate iL. SAU CUSt HS eter enter il 
AspYil 4, 8 Sen glee FLT ASU CCUS Gap ge Sere cee aas i 
Aprile ish Wee ages i SASS OE an emcees i 
April Dy 2h 2a tea nae Die ASU OS Cae Ae Fes eee il 
Mayes) ain See 1G PAU CUS tel Met: mes geet 1 
IM aVeOVi rae eee 1 August 25...Shed skin 
Mayal4cr ask ca eee AU EUS Ua Oe eee een il 
Mileig? ZAG 3 os 6 sheds skines eAUSUStE7Om curs ern iL 
JUNC EL ee ee Ay ANUS 32 Om cp teen cece 1 
JUNC! 2 savtneaiees box eee Ile =-September-9) sages sacs 1 
Suh oVzvatd i le Petp ds Ste oe 1 September 28 ....... i 
Jn OC peer asee heegeeweees ity Septembers2 Irae il 
AOD GSR ZAGH OM Bis ooo M3 Le) #Octobersl.c scree 1 
ally eA ashe WEE 2 Lee Na eee 1s! BOCEODEL*3 au. os eee 1 


On October 6 the bushmaster was locked in 
his traveling cage and started for New York, 
arriving at the Park on October 14. He took 
his first mouse on October 31, almost a month 
after the last feeding in Trinidad, another on 
November 5 and a third on November 10. 

The snake was about eighteen inches long at 
the time of capture and increased in length ap- 
proximately twelve inches during the eight 
months he was in Professor Urich’s possession. 

The four specimens of Vampyrus spectrum 
were successfully brought to the Park and while 
aboard the Nerissa were provided each night 
with freshly-killed pigeons. The big bats are 
thriving and have become very tame. They seem 
to regard their traveling cage as a place of re- 
treat in daytime. When they first arrived, this 
cage was set inside a large display cage, the 
door of the smaller one having been removed. 
They explored the large cage the first night but 
returned to the little traveling cage before morn- 
ing, and that has been their practice ever since. 
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PARE 
Henry Fairfield Osborn 
The Honorary President of the New York 


Zoological Society, whose death occurred on 
November 6 at his home at Garrison, N. Y., 
was one of the small group of men most actively 
connected with the early years of the Society 
and one of those who helped to lay down the 
principles that have guided it. 

Almost immediately after the Act incorporat- 
ing the New York Zoological Society was ac- 
cepted by the City of New York on April 26, 
1895, Henry Fairfield Osborn was appointed 
to the committee engaged in drawing up the 
preliminary plan for the work of such a So- 
ciety. Upon Prof. Osborn and Madison Grant 
fell chief responsibility for drafting the original 
plans for the Society and in 1896, while the 
Executive Committee embodying the active 
founders was being formed, he was elected its 
chairman, serving through the important forma- 
tive years from 1896 to 1903. 

He was again able to give the young Society 
the benefit of his scientific knowledge and ex- 
perience in the same capacity from 1907 to 
1909, in the latter year assuming the presi- 
dency of the Society. Upon his retirement in 
1923 the Honorary Presidency was bestowed 
upon him in recognition of more than a quarter 
of a century of leadership. 
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Tireless in his efforts to advance knowl- 
edge, Prof. Osborn assumed the presidency of 
The American Museum of Natural History in 
1908 and rounded out twenty-five years of cre- 
ative work in that institution, retiring in 1933 to 
continue, at leisure, work upon a _ scientific 
treatise upon which he was engaged at the 
time of his death. 

Distinguished in the field of paleontology, 
in which his beliefs have had important effect, 
he was a member of numerous scientific so- 
cieties in this country and abroad. 


* * ok 


Resolutions expressing the sympathy of the 
Executive Committee of the Society for the 
families of the late Edwin Thorne and Grafton 
H. Pyne were adopted at recent meetings. Mr. 
Thorne, who died on September 29, had been 
a member of the Board of Trustees for fifteen 
years. Mr. Pyne, whose death occurred on Oc- 
tober 8, had served as a Trustee for six years. 


The Anteater Stretches 
Mr. Cully, Keeper at the Small Deer House, 


has reported an interesting observation on the 
South American giant anteater. As its name 
would lead one to suppose, this creature has 
been designed by nature to feed largely upon 
ants and other insects, being equipped with 
strong claws and a long, flexible tongue. 

Visitors who happen to be around the Small 
Deer House at feeding time are greatly inter- 
ested by the expert way in which the long 
tongue of the anteater laps up his daily ration 
of eggs, milk and ground meat. Seeing him 
in action they can easily understand how, in 
his native forests, a slight flick of the tongue 
could do away with any insect that should hap- 
pen to cross his path. But what the visitor 
misses is the astonishing length of this organ, 
a characteristic that formerly could be noted 
only upon rare occasions. 

Mr. Cully has discovered that our present 
anteater goes through a remarkable series of 
setting-up exercises whenever he is awakened 
from a sound sleep. Stretch after stretch rivals 
the best effort of the laziest house cat. In addi- 
tion, the long tongue is extended time and time 
again to its greatest length—twenty inches or 
more—for a moment, and then it is withdrawn 
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into the mouth. One wonders where all the 
tongue can possibly come from, and as for going 


back, there just can’t be room enough! But 
back it goes. 

After the animal has enjoyed a nap, curled 
up in a compact ball, we are more or less pre- 
pared for the stretching process, but we are 
totally unprepared for the limbering up of the 
tongue that goes with it. As one visitor re- 
marked, “I’d hate to have that fellow give me 


a tongue lashing!” Carle. 


Heron in the Hospital 


A period of unseasonably warm weather in 
October so rejuvenated the elderly goliath 
heron that it attempted to fly out of its paddock 
and as a result has been spending several weeks 
in the hospital recuperating from a broken leg. 

The paddock is surrounded by a seven-foot 
fence and the bird managed to climb to the 
top, using wings and toes, but in attempting to 
take off in the direction of complete liberty it 
caught its toe in the fence and fell, snapping 
one long leg. 

The fracture appears to be healing nicely and 
the bird will soon be returned to its winter quar- 
ters in the Aquatic Bird House. On Christmas 
Day it will have been in the Park 23 years—a 
period of longevity in captivity that exceeds by 
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When the great anteater 
awakens from a sound 
sleep, he first stretches 
himself like a cat and 
then thrusts out his long 
tongue its full length. 


five years the longest longevity record for 
Ardea goliath in any other zoological park. 
Curator Crandall brought the bird back from 
Amsterdam, the offspring of a breeding pair, 
on Christmas Day, 1912. 


Guests for the Winter 


The black ducks that have been wintering on 
the Wildfowl Pond for years are coming in 
about on schedule. Forty or fifty spent the sum- 
mer here and probably bred here; by September 
20 arrivals from the North increased the popu- 
lation to 250. They came in slowly for about 
three weeks and then came more rapidly as 
the northern lakes froze over. At present the 
Bird Department is having to feed about 600 
ducks, with a good prospect of two or three hun- 
dred more coming in the next week or so. 


Bitter Hnders 


Emphasizing the cold loneliness of the big 
Flying Cage since its summer occupants of 
aquatic birds were taken indoors early in Oc- 
tober, two silver gulls remained inside and for 
several weeks defied every effort to capture them. 

Every other bird had been transferred from 
the cage to winter quarters by October 16, but 
the gulls refused to go into the small cage-trap 
and flew to the highest perches when they 
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thought their liberty was being assaulted. A 
cage with a one-way entrance was finally left 
inside and liberally baited. One gull was 
tempted inside by an attractive display of sliced 
butterfish, but for more than a week its com- 
panion’s fancy and appetite were completely 
satisfied by popcorn tossed into the big cage by 
But popcorn palled and the gull 
hungered for fish. The Flying Cage is empty 


how. 


visitors. 


Under the Fence Is Out 


A visitor who reported to a gateman that an 
animal “too large to be a muskrat” was paddling 
around in Lake Agassiz gave the first news, late 
in October, of the course taken by three beavers 
that had escaped from their supposedly escape- 
proof pond. 

When the Beaver Pond was constructed many 
years ago a trench from four to eight feet deep 
was dug around the entire pond and filled with 
concrete, and on this a stout fence was set. The 
concrete was believed to rest on bedrock at every 
point, but apparently there was a gap at one 
spot—and the beavers found it. They dug a 
tunnel under the concrete and waddled off to a 
succulent grove of young ash and willow trees 
on the shores of Lake Agassiz. 

A cage baited with corn was set immediately 
but they avoided it for several days and man- 
aged to fell a four-inch ash and girdle four 
other small trees before they investigated the 
trap and were caged. Keepers Romanoff and 


The .Park’s wandering 

beavers walked out of 

their enclosure by them- 

selves, but they rode 
home. 
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Taggart dropped the door of the cage after 
waiting for four hours one night, and carried 
them back to their own pond. In the meantime 
the tunnel under the concrete had been filled in 
and it will take super-beaver ingenuity for them 
to dig out again. 

Their depredations along Lake Agassiz were 
not a total loss. Curator Crandall had been 
looking for a young tree for perches in one of 
the flying cages and the beaver-felled ash turned 
out to be exactly the right size. 


Simba Is Not Musical 


Several times in the past musicians, psycholo- 
gists and, it is to be feared, just plain publicity 
seekers, have made efforts to prove the old be- 
lief that “music hath charms to soothe the sav- 
age breast.” ‘They have played the violin for 
snakes, the saxophone for the lions and tigers, 
the bass viol for the elephants. A woman with 
a beautiful operatic soprano gave a recital in 
the Bird House one afternoon, and on another 
occasion a man with a harmonica entertained 
the parrots for the greater part of a day. 

He was the only one of the musicians who 
really managed to get the birds to take any 
visible interest in his art. A yellow-nape Ama- 
zon parrot danced a few slow, grave steps as if 
nnn Wo) IRGE) ioe tie ie wove. Ik; Seennecl ix 


be one authentic instance of an animal respond- 
ing to music—except that the yellow-nape Ama- 
zon was known to be in the habit of going 
through those same steps on any or no occasion. 
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In restraining animals for examina- 
tion or surgical treatment, the Keep- 
ers try to do their work with a 
minimum of handling. These pic- 
tures show a simple method of re- 
straining a golden eagle that required 
an operation to clear up an infection 
in the region of its left eye. 


Standing behind the bird, the Keeper 
grasped the ends of its wings to im- 
mobilize it and prevent injury to the 


bird and himself. 


yy 


The next stage is to lower the eagle’s wings against the side of its body and hold them 

there firmly but gently while the bird’s tail and legs are grasped in one hand. The Keeper 

then places the bird in a burlap sack, one corner of which has been cut off to provide an open- 

ing for its head. With its wings and legs confined, the bird is not likely to make any very 
serious struggle to free itself, and the Keeper has complete control over it. 


ts 
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It was suggested recently that the animals 
might respond to percussion instruments and 
rhythm, even though they had shown no in- 


terest in strings, reeds or the human voice. 
Curator Crandall took a native drum into the 
Lion House to experiment with its effect on 
Simba, the young lion. 

The drum is a hollow cylinder of wood with 
a piece of snakeskin stretched across the head. 
Made by a Kuni tribesman in New Guinea, Mr. 
Crandall brought it back among the souvenirs 
of his expedition to collect birds of paradise. 

Standing just inside the Lion House door, 
twenty feet from Simba’s cage but out of sight, 
Mr. Crandall struck the drum with the flat of 
his hand, in native fashion. The hollow boom 
thus produced caused an immediate effect among 
the occupants of all the cages. The lions, tigers, 
jaguars and cheetahs instantly faced the end of 
the room whence the startling noise was com- 
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When the eagle’s head is 
protruding from the sack it 
is ready for examination and 
operation. Its body is se- 
curely wrapped in the bur- 
lap and there is no danger 
of its powerful wings or 
talons causing injury. 


As a result of the operation 

performed in this case by 

Dr. Noback, a lesion was 

drained and the bird’s dis- 

placed eyeball returned to 

its normal position as heal- 
ing took place. 


ing. Young Simba had been sleeping, but he 
bounced to his feet and stared intently in the 
direction of the sound. 

Mr. Crandall continued to strike the snake- 
skin, first in a steady beat of 96 strokes to the 
minute, and then a more subtle, more com- 
plicated rhythm he had learned from the New 
Guinea natives. 

Simba’s interest manifested itself for about 
a quarter of a minute. He stared fixedly 
toward the hidden drum-beater, perhaps to sat- 
isfy himself that the loud noise meant no harm. 
He turned away indifferently and stared into 
space, turning back to watch with no particular 
interest when Mr. Crandall emerged from behind 
the door and stood in full view within a few feet 
of the front of the cage. Mr. Crandall varied his 
rhythms, beat all the native signals he knew. It 
was no use. Simba lay down and went to sleep 


again. The other animals did the same. 
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“Two Boys in White Pants” 


Leaving the Park late one autumn evening, 
a member of the staff was accosted by a pedes- 
trian at the Southern Boulevard gate. The man 
was excited. 

“Somebody’s in with the deers, chasing them 
around,’ he reported. “I looked through the 
fence, and [ think it’s two boys in white pants. 
You'd better get them out before they get hurt.” 

The Park man agreed that if somebody ac- 
tually was in the deer range, they had better 
be removed in a hurry. He investigated. The 
range in question was the one occupied by the 
fallow deer. The “two boys in white pants” 
turned out to be one of the albino deer trotting 
over the range in a playful mood. 
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Book of Interest 


HOLIDAY SHORE. By Edith M. Patch and Carroll Lane 
Fenton. 150 pages with 48 illustrations. The Macmillan 
Company, 1935. $2. 


As an introduction to the commoner creatures 
of the sea shore, “Holiday Shore’”’ is admirably 
adjusted to the interests and curiosity of chil- 
With plenty of 
photographs and drawings to make identifica- 
tion certain, it talks simply about the jellyfish 
and sea anemones, hermit crabs and king crabs, 
barnacles and sea horses, and many others that 
make up the little fascinations of the beach and 
tidal pool. The style of writing befits juvenile 
readers but the information about the lives and 
habits of the creatures is accurate and clear. 


dren of about eight years. 


In its native jungle the bushmaster is extremely difficult to see because its copper- 
and-black color blends so perfectly with the decayed leaves on the forest floor. This 
picture shows how the snake manages to efface itself among autumn foliage. 
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Zoopathologica: Scientific contributions of the New York Zoological Society on the diseases of 
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Gallery of Wild Animal Paintings in the Zoological Park: A handsomely illustrated cata- 
logue of the gallery in the Administration Building at the Park, which Members may receive on 
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Some Books by Members of the Park Staff: 


........3 Pets anp How to Care For THEM. 296 
pages, 96 illustrations. 1930. $2. 
A practical manual for everyone who. keeps 
animal or bird pets. 


Beebe: Harr Mite Down. 
tions and 8 colored plates. 


344 pages, 123 illustra- 
1934, $5. 


_ An account of the deep-sea explorations of the 
Department of Tropical Research in the bathy- 


here. : 
spne Ditmars: CONFESSIONS OF A SCIENTIST. 


illustrations. 1934. $3.50. 
Adventures in collecting and maintaining ani- 


241 pages, 39 


Blair: IN tHE Zoo. 195 pages, 55 illustrations. 1929. 


$2.50. 


Entertaining and informative animal stories 
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Cowley Island, Galdpagos, 20, 21 
Crabs, Horseshoe, with Forked Tails, by 
E. W. Gudger, 170-173 
Crandall, Lee S., 96-97, 178, 220, 221, 223 
Crandall, Lee S., Guests of the Park, 34- 
3 


“The Most Beautiful: Birds in the 
World’: An Account of the Birds 
of Paradise in Public and Private 
Collections, 147-160 

No Beauty, But—, 32-33 

eae Again, after Thirty Years, 99- 

0 

Crane, Jocelyn, 191, 195 
“Crane towns,”’ Kankakee marsh, 201 
Craspedophora, 150 
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